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Abstract

This thesis compared vehicle maintenance training

between the U.S. Air Force (USAF) and a leading civilian

automotive training organization, Cuyahoga Valley Joint

Vocational School (CVJVS), using a comparative analysis

technique known as benchmarking. First, the study

identified how the USAF and civilian automotive training

industries conduct training. Next, the researchers

identified common areas for comparison between training

programs. Then the industry leader's best practice was

identified. The best practice at CVJVS was the National

Automotive Technicians Education Foundation (NATEF)

certification process. In applying this practice at

Chanute, the researchers identified three deficient areas,

or negative gaps. The first gap was in the number of hours

of instruction. USAF apprentice general purpose mechanics

receive 443 hours of instruction, and the NATEF standard

requires a minimum of 1,080 instructional hours. The

second gap was the lack of high priority curriculum tasks

included in Chanute's plan of instruction. The third gap

was in Chanute's infrequency of returning instructors to

the automotive industry for update training. Finally,

three further findings were revealed. Chanute's

acquisition process of vehicle trainers has not provided

the ±atest vehicle technology. Chanute's advisory

vii



committee, the Utilization and Training Workshop, does not

convene often enough to ensure the USAF vehicle maintenance

community's best interests are addressed in a timely

manner. Finally, Chanute has applied computer-based

instruction and distance-learning to an extent not observed

at other civilian training organizations.
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A BENCHMARK OF VEHICLE MAINTENANCE TRAINING
BETWEEN THE U.S. AIR FORCE AND A CIVILIAN INDUSTRY LEADER

I. Introduction

Background

According to Brigadier General Charles C. Barnhill,

Director of Transportation, HQ USAF,

A comprehensive training program that provides
the officer and enlisted force the necessary
skills to execute the mission is absolutely
essential. (5:4)

And to this end, quality training produces quality people

(60:5). Quality training will continue to be a top

priority, even among a continued presence of austere

budgets. The challenge in an environment of reductions is

to keep the quality of training and training products up to

standards while using fewer resources (25:56).

Technological advances may well be the bridge that spans

the gap between training requirements and shrinking

training dollars.

The Air Force transportation community with its

"Excellence in Training" motto, in conjunction with U.S.

industry, must push technology forward to capitalize on

advances that will lead to accelerated, lower cost systems

development (66:52).



General Issue

Vehicle maintenance training has been in the spotlight

ever since the first graduating class from F.E. Warren Air

Force Base (AFB), Wyoming in 1949 (57:2). Since that first

graduating class of Air Force vehicle mechanics, the

customers of the training establishment (the Air Force

transportation community) have actively sought to improve

the qualiiy of the apprentice-level technician.

This issue of quality, or competence, of newly trained

mechanics has consistently permeated senior officer and

enlisted discussions. The annual assemblies of the

Transportation Training Advisory Group (TTAG) and Enlisted

Training Advisory Group (ETAG) have shared operational

concerns about receiving ill-prepared mechanics for duty

upon graduation from formal training (58).

Perhaps the most controversial issue to plague current

vehicle maintenance training was in 1984. A segment of the

resident technical training for special purpose mechanics

was downgraded from category A (100 percent of accessions

received residential training) to category B (fifty percent

of accessions received residential training, fifty percent

directly assigned to base with no training). This action

placed fifty percent of the entire entry-level training

effort on the operational bases for this most critically

skilled mechanic. Needless to say, vehicle maintenance

training has been a "hot topic of contention" (57:2).
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To this end, General Merrill A. McPeak, Air Force

Chief of Staff, has challenged the entire Air Force

training community to a complete quality review (62:14).

He has pronounced 1992 as the "year of training" and has

ordered a systematic Air Force-wide review of both the

learning process and support structure. This shake up of

the training process can be likened to a quality review.

Since the mid-1980s, the Air Force has adopted quality

reviews as part of a significant self-improvement mechanism

known as Total Quality Management (TQM). Benchmarking, one

TQM tool, is the continuous process of measuring one

organization's product or service against the top

competition or leader in the field. Benchmarking is

promoted through the Federal Quality Institution at the

federal level, and within the Air Force, through the Air

Force Logistics Command's (AFLC) Command Quality Council

(7).

The earliest effort to explore the usefulness of

civilian training to the military was in 1982. Since that

time, there have been few attempts to bridge the

information gap between civilian and military training, of

which pre-enlistment recruitment training (PERT) is the

latest effort. PERT is an effort to civilianize military

training, whereas this thesis is an effort to discover what

contributions the military might have to offer civilian

industry, or vice versa.
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Specific Problem

Through the use of a TQM tool, benchmarking, how does

the Air Force vehicle maintenance training program compare

to a leading civilian automotive training organization?

Investigative Questions

1. How does the Air Force conduct vehicle maintenance
training?

2. How does the civilian industry conduct automotive
training?

3. What areas should be benchmarked in automotive
training? (Benchmarking step one)

4. Who are leading comparative civilian automotive
training organizations? (Benchmarking step two)

5. What is the best method to execute the benchmark and
gather the comparative data? (Benchmarking step three)

6. What is the "gap," or measure of difference, between
the Air Force and the leading civilian organization?
(Benchmarking step four)

Scope

The scope of this research, from a military aspect, is

confined to entry-level enlisted general-purpose vehicle

maintenance personnel. The benchmarked industry will focus

primarily on the automotive manufacturing and training

institutions. The benchmarking process includes ten steps

(9:17), of which this thesis will address the first four

steps. The purpose is to determine if an information gap

exists, not to correct it. Benchmarking steps five through

ten are corrective measures, which are beyond the scope of

this thesis.

4



Additionally, it is recognized that the industry's

training needs are different. The exact nature of

differences is unknown. Furthermore, it is not known how

much a contribution of a benchmark of civilian training

would actually produce to the overall automotive training

effort. Nevertheless, it appears there are common areas of

interest, like instructor qualifications, curricula,

training aids, etc., that could be shared. Thus, it is the

potential for expanded learning and sharing of information

that forms the foundation for this thesis.

Overview

The following chapter reviews the importance of

training, and focuses on vehicle maintenance training

literature on the Air Force and industry. The literature

review also presents a discussion on benchmarking. Chapter

III discusses the research methodology used to answer each

investigative question, and Chapter IV presents the

researchers' findings on each investigative question. The

final chapter is a conclusion of this research study, with

recommendations for future research.
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II. Literature Review

This chapter reviews literature on the topic of

training. A discussion of training and its importance

establishes the foundation for the remainder of this

thesis. Following the introduction of training, this

review specifically looks at implementation of vehicle

maintenance training in the Air Force and in the civilian

sector.

A literature review of benchmarking, a TQM tool, is

also presented. Benchmarking is a continuous process of

measuring an organization's products, services, and

practices against other firms recognized as industry

leaders (9:248). The literature supporting training and

benchmarking is discussed in detail in this chapter.

The research included a review of books and

periodicals through the computer disk read-only memory.

Also, a Defense Technical Information Center search was

conducted, and pertinent documents were obtained.

Introduction

Training is defined at the broadest level as

"development of a particular skill or group of skills"

(61:2424). It is a vital process which ensures that

personnel, whether military or civilian, can perform their

assigned duties proficiently. However, training is a

6



continuous process in an ever-changing world. An era of

new technology, limited resources, and dynamic world

politics establishes the need for training to be updated

constantly. According to U.S. Army General John W. Foss,

We will not have enough resources to keep
doing everything we have done in the past.
The challenge of the reductions will be to
keep the quality of our training and train-
ing products up to standard while using fewer
resources. (25:56)

If an organization does not maintain its training to keep

abreast of changes, it cannot survive in today's

competitive society.

Vehicle Maintenance Trainina in the Air Force

Vehicle maintenance training in the Air Force is

conducted at two levels. First, formal training is

conducted at Chanute AFB; then follow-on training is

performed at the base-level. These training credits can be

applied to an associate degree through the Community

College of the Air Force (CCAF).

Automotive Technology Division, Chanute AFB, Illinois.

Vehicle maintenance training for the Air Force is

conducted by the 3340th Technical Training Group,

Automotive Technology Division, at Chanute AFB, Illinois.

It is responsible for providing the formal vehicle

maintenance training for the Air Force, with the exception

of vehicle bodywork and maintenance control and analysis;

the training for these two specialties is conducted at

7



Aberdeen Proving Grounds, Maryland, and Lowry AFB,

Colorado, respectively (50:1).

The division's mission is to provide technical

training in vehicle maintenance to over 1,500 students

annually, using training resources of 328 custom-built

training devices and sixty-six vehicles worth over $4

million (39:33). The division provides four Air Force

Specialty Code (AFSC) awarding courses and specialized

advanced classes, both in residence and by mobile training

teams (50:1).

The Air Force initially trains a vehicle mechanic to

become an apprentice. An entry-level Air Force vehicle

mechanic is awarded a three-level proficiency rating. The

four basic AFSC-awarding courses taught at the Automotive

Technology Division are:

(1) Apprentice General Purpose Vehicle Mechanic
(47232)

(2) Apprentice Special Vehicle Mechanic (Crash/Fire
Vehicles) (47231A)

(3) Apprentice Special Vehicle (Refueling) Mechanic
(47231B)

(4) Apprentice Special Purpose and Equipment Mechanic
(47230) (50:5)

Subsequently, apprentice vehicle mechanics can upgrade

their skill levels through career development courses

(CDC's) and advanced vehicle maintenance courses offered in

residence at Chanute, or through mobile maintenance

training teams.

8



There are nine different advanced courses offered at

Chanute, which allow mechanics to stay abreast of

technological changes, as well as upgrade their skill level

(50:6). Chanute's mobile training teams offer instruction

in twelve different courses (50:7). Vehicle mechanics

usually attend some of these within the first three to six

years in their Air Force career.

According to Captain Paul Schikora, chief of the

Automotive Technology Division, Chanute's mechanism to

update its training curriculum is through the Utilization

and Training Workshop (U&TW). Composed of vehicle

maintenance experts from the Air Force major commands, the

U&TW is responsible for giving guidance on what should be

trained at Chanute and on the job. Over the past eight

years, the U&TW.has met twice -- once in 1984, and once in

1992. The infrequency of the U&TW meetings is due to the

enormous amount of preparation time and costs. For

example, prior to the U&TW meeting, occupational survey

reports (OSR) must be completed by technicians in the

field. This inventory of tasks must be analyzed, and the

results must be compiled in preparation for the U&TW (52).

In addition to the U&TW, Chanute receives inputs from

its customers through the Training Evaluation Reports (TER)

and Training Quality Reports (TQR). TER's are reports sent

from Chanute's group headquarters to the supervisors of

newly graduated vehicle mechanics. The TER's contain

9



detailed questions on the course material taught at

Chanute, and on the usefulness of the training. TQR's are

reports sent from the customers (i.e., supervisors or

graduates) to Chanute's group headquarters. This feedback

mechanism identifies training deficiencies of mechanics

(24).

Base-Level Vehicle Maintenance Training. Specific

guidance for vehicle maintenance training at the base-level

in the Air Force is outlined in Air Force Manual (AFM)

77-310, Volume II, "Vehicle Maintenance Management,"

Chapter 5. It states that "The successful operation of Air

Force maintenance shops depends on the knowledge of the

assigned people and how well they do their jobs" (19:68).

This regulation requires that each vehicle maintenance shop

have an assigned functional area training monitor (19:68),

which further reflects the importance the Air Force places

on training. "Our charter for the Air Force is to maintain

the fleet that is vital to supporting every mission we

have" (57:2).

Community College of the Air Force. The Community

College of the Air Force (CCAF) is ". . . the only

federally chartered military institution in the United

States that awards college degrees solely to USAF enlisted

personnel" (14:1-1). The technical training and on-the-job

upgrade training learned in the Air Force are translated by

10



the CCAF into college-level semester hours. The CCAF is

accredited by the Southern Association of Colleges and

Schools (14:1-1).

Through the CCAF, a vehicle mechanic can receive an

Associate in Applied Science Degree in Logistics and

Resources upon completion of sixty-four semester hours:

Semester
Hours

Overall Requirements
Technical Education 24
Leadership, Management, and

Military Studies 6
Physical Education 4
General Education 15

Program Electives 15
Total Semester Hours Required 64

(14:11-73)

Based on the scope defined in Chapter I, the following

analysis focuses on the general purpose mechanic. When

vehicle mechanics complete the fifty-seven day Apprentice

General Purpose course at Chanute, they are accredited with

nineteen semester credit hours through the CCAF. These

nineteen hours are applicable towards the "Technical

Education" requirement of obtaining the Associate in

Applied Science Degree in Logistics and Resources.

Semester
Apprentice General Purpose Vehicle Mechanic Hours

Automotive Air Conditioning 1
Combustion Engines 4
Brakes/Suspension Systems 2
Power Train Fundamentals 4
Automotive Electrical System Principles 2
Diesel Engine Maintenance 3
Overview of Vehicle Maintenance 3

19
(13:10-11)
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If apprentice vehicle mechanics subsequently completed

all the applicable advanced courses offered through

Chanute, they would receive credit for an additional

thirteen semester hours which could also be applied towards

a CCAF degree. The sum of the initial apprentice course

and the advanced courses is thirty-two hours, plus an

additional eight hours are available by upgrading through

the five and seven-level skill levels as part of CCAF

internship requirements. This exceeds the thirty-nine

semester hour requirement by one hour.

Semester
Technical CCAF Degree Requirements Hours

Technical Education 24
Program Electives 15

39
(14:11-73)

General Purpose Vehicle Mechanic Training
Initial Apprentice Training 19
Advanced Courses 13
Internship 8
Total Hours Accumulated, Technical Education 40

(13:10-11)

Current Issues. The directors of transportation from

all major commands convened at the TTAG meeting on

14 June 1991, and collectively expressed great concern

about the future of vehicle maintenance training in the Air

Force (33). The TTAG tasked Colonel Alvin S. Swanson,

Commander of the Joint Personal Property Shipment Office -

COS, to examine options for vehicle maintenance technical

12



training. Colonel Swanson's report discusses his findings

and identifies seven issues:

(1) Priority training (category A) for special
purpose mechanics must be restored.

(2) ATC is unable to keep abreast of changing
technology.

(3) There is a great deal of uncertainty caused by
Chanute and Lowry closures.

(4) There is a need for more short courses.

(5) There is a need to expand training flexibility
through the use of civilian institutions and other means.

(6) There is apprehension concerning contracting
training.

(7) There is a lack of understanding of the
Interservice Training Review Organization (ITRO). (57:1)

Closure of Chanute AFB. Chanute AFB is scheduled

to close in April 1993. The Automotive Technology Division

was originally planned to move to Lowry AFB, Colorado;

however, Lowry AFB has since been selected for closure,

too. The current plan is to move the division to Lackland

AFB, Texas, where it will combine with other transportation

training functions. The new transportation training

facility is scheduled to be ready for use in April 1995

(57:30). Anticipating the two year transition time from

Chanute AFB to Lackland AFB, the Automotive Technology

Division is going to increase its student enrollment (51).

Interservice Training Review Organization (ITRO).

A specific issue currently being considered is the task of

13



the ITRO. "ITRO is a voluntary organization of

representatives from the Army, Air Force, Navy, Marine

Corps and Coast Guard formed to reduce cost by training

jointly" (57:Tab I). The ITRO determines the feasibility

of combining training among the DOD service branches. in

September 1991, the ITRO conducted a study on combining Air

Force and Army vehicle mechanic training at Aberdeen

Proving Grounds, Maryland (24). However, this proposal was

deemed infeasible in February 1992 due to lack of resource

availability. Currently, ITRO is conducting a study on

combining Air Force and Navy vehicle mechanic training az

the Gulfport Naval Training Center, Gulfport, Mississippi

(48).

Pre-enlistment Recruitment Training (PERT). A

one-year study was conducted by ATC to determine the

possibility of recruiting personnel who are trained in

their specialty prior to enlisting in the Air Force. The

study of pre-enlistment recruitment training (PERT)

specifically analyzed three AFSC's: Communication Computer

Systems Controller, Dental Specialist, and General Purpose

Vehicle Mechanic. The PERT study finding ". revealed

that pre-accession training could produce cost and manpower

savings" (57:Tab H) . The PERT program is currently being

analyzed by Congress (48).

14



USAF Use of Civilian Training. There are some

manufacturers and dealers in the civilian industry who

offer a variety of vehicle specific training courses in

which the Air Force participates, often times at no charge

(57:37). AFM 77-310, Volume II, states that there are

"Many excellent training courses available from commercial

sources" (19:69). The Automotive Technology Division at

Chanute AFB sends iLs instructors to attend these courses

(24), and base-level maintenance shops, such as Wright-

Patterson AFB, send their mechanics to these training

opportunities (26). Overall, there are some areas of

compatibility, beyond entry-level training, in which the

Air Force and industry train together.

The importance of training in the Air Force will

become further amplified as fewer resources and a more

peaceful world environment create the need for manpower

cuts.

Vehicle Maintenance Training in the Civilian industry

The importance of training is also recognized in the

civilian automotive repair sector. "A technical education

and training system is necessary to upgrade employee skills

in order to keep pace with technological cnange" (12:18).

A review of various brochures and catalogs from automobile

dealers and special equipment manufacturers reveals an on-

going effort to keep vehicle mechanics trained on the most

current, state-of-the-art vehicles and equipment

15



(57:71-139). "The continuous integration of new

technologies with more highly skilled labor is the true

engine of American competitiveness" (12:18).

Civilian automotive triining needs are addressed in

three general areas: manufacturers' programs, public and

private training institutions, and program certifiers. All

three agencies do not act independently. Rather, they are

interwoven, and serve as complements.

Original Vehicle Manufacturer Training. Original

vehicle manufacturer training is divided into two general

areas: cooperative apprenticeships and workshops.

Cooperative Apprenticeships. The automotive

industry's most pronounced training effort comes in the

form of cooperative apprenticeships. The concept links

community colleges and secondary vocational technical

schools with local dealers. The cooperative idea was

originally begun by the National Automobile Dealers'

Association (NADA), and since the early 1970s, most maior

automakers have set up their own programs (10:26).

For example, General Motors' (GM) Automotive Service

Educational Program (ASEP) will be reviewed. However,

other manufacturers have developed similar programs:

(1) Ford Motor Co.: Automotive Student Service
Training (ASSET)

(2) Chrysler Motor Corp.: Chrysler Apprenticeship
Program (CAP)

16



(3) Nissan Motor Corp.: Professional Cooperative
Apprenticeship Program (PROCAP)

(4) Toyota Motor Corp.: Toyota Technical Training
Network (T-TEN) (65)

GM's ASEP is a two-year automotive program that leads

to an Associate Degree in Automotive Technology. The

course curriculum is developed by both the school and GM,

but is heavily oriented towards manufacturer's desires.

The associate degree curriculum is completed over the

duration of seven quarters, averaging sixteen credit hours

per quarter.

Credit
Hours

Core Automotive Courses, GM systems only 53
Cooperative Work at GM Dealership 21
General Education 36
Total Quarter Credit Hours 110

Students attend class or laboratory at the school for

a six to ten week period, then rotate for an equal amount

of time to a local GM dealership service department. While

at the dealership, the student's work experience closely

parallels the course materials. Participating dealers

match a supervisor to the apprentice and rotate the student

into different jobs at the shop. The entire procram lasts

eighty to ninety weeks with equal time split between the

school and dealer. Under GM's program, the student is

responsible for all tuition and fees. Other manufacturers

and local dealers may provide financial assistance. The

17



apprenticeship program is popular among community colleges,

and offers the schools many advantages (28:8-9).

The National Association of College Automotive

Teachers (NACAT) estimates that there are 500 community

colleges operating cooperative programs (10:28). For

example, Sinclair Community College of Dayton, Ohio, has

cooperative agreements with GM and Nissan. According to

Mr. James Halderman, Professor of Automotive Technology at

Sinclair, the cooperative relationships provide:

(1) A continuous source of students;

(2) Donations of equipment, training aids, and
materials;

(3) Latest technology from original vehicle
manufacturers; and

(4) Training and development seminars for college
instructors. (30)

Workshops. In addition to the community

college associate degree cooperative programs, most

automobile manufacturers operate dedicated training centers

and satellite service training centers. These training

centers offer short-term workshops, which are after-market,

non-credit programs that vary in length from one to

fourteen days. They are geared toward the fully-qualified

technician seeking update training on the latest

technology.

Also, there are numerous private training companies

that provide training on specific automotive systems. For

18



example, Industrial Training Services (ITS) of Billingham,

Washington, offers a short course in anti-lock brake

systems (57:Tab D).

Public and Private Training Institutions. Most

U.S. cities with a population of about 20,000 have access

to a community college, vocational technical school, or

private trade school, most of which offer some form of

automotive training (57:38).

Community Colleges. A typical community

college offers two-year applied sciences associate degree

programs in automotive technology, or non-degree, but

certified, programs.

According Mr. Halderman at Sinclair, the two-year

associate degree provides entry-level, skilled mechanics

for the service market. Graduates typically find

employment with existing dealerships, independent service

garages, automotive machine shops, or large fleet equipment

companies. Also, the associate degree provides a

springboard into a four-year bachelor of science degree in

automotive technology management. On the other hand, the

certification-only program meets the retraining and career

advancement needs of individuals already in the repair

field (30).

Vocational Technical Schools. Most school

district and state-funded vocational technical schools also
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provide some degree of automotive training. As compared to

community college programs, vocational technical schools

typically offer non-degree curricula that are geared toward

either senior high school students, or adults seeking

retraining or career advancement. A typical high school

student spends half the day at a regular high school, and

half the day at a vocational technical automotive

laboratory. Also, during the latter half of the senior

year, students have the opportunity to work at a local

automobile dealership or garage, as part of an internship

program. The training emphasis at vocational technical

schools is more technical "hands-on" training, and less

post-secondary general education (4).

Private Institutions. According to the

Career College Association (CCA), a major accreditor of

private training institutions, there are over sixty

different nationwide and regional private technician

training institutions. These schools provide training to

students to become automotive service technicians. These

programs range from short-term certification to full-time

degree awarding programs. A typical full-time automotive

program runs twenty to twenty-four months in length, and

awards the graduates with an Associate of Applied Science

Degree (11:1-6).

Much like the vocational technical schools, private

technical institutes almost exclusively devote their
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curricula to applied automotive training through extensive

"hands-on" laboratory learning, according to Mr. James

Stanwood, Chief Automotive instructor at ITT Technical

Institute. Theory of basic automotive sciences are

introduced (e.g., electrical, hydraulic systems), but

provide less lecture time than a community college program

(56).

Perhaps the most significant difference between

vocational technical schools and private training

institutions is many private schools do not choose to

voluntarily comply with industry's endorsed certification

process through the National Automotive Technicians

Education Foundation (NATEF). Private schools typically

cost three to five times more than vocational technical

schools and community colleges. Although typical two-year

automotive service programs at private schools provide

instruction to the NATEF minimum standard of 1,080 hours,

they do not seek certification. Graduates enter into the

same fields of employment as other training institutions'

graduates (e.g., automobile dealerships) (56).

Advisory Committee. Each public and

private training institution has an advisory committee

which assists in overseeing the school's automotive

training program. The function of an advisory committee is

to advise and counsel the teachers and administrators in

establishing and conducting the vocational occupations.
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Citizens of the local community and the automotive industry

are members of the advisory committee. The committee's

responsibilities include:

(1) Evaluate training to determine if the school is
providing realistic training (e.g., review
curriculum, facilities, and training aids).

(2) Help secure training aids and provide assistance
in the placement of graduates.

(3) Provide inputs and support for legislation and
corresponding funding at local, state, and
federal levels.

(4) Act as a communication link with the community.

(37)

Certification Agencies. The literature review

indicates there are two organizations that certify

automotive training schools. The first one is a non-profit

organization called the National Automotive Technicians

Education Foundation (NATEF), and the second organization

is the individual states' department of education

vocational training divisions.

National Automotive Technicians Education

Foundation (NATEF). NATEF is a non-profit corporation

founded by the automotive industry in 1983, which is

" .. dedicated to encouraging and improving automotive

technological education throughout the nation" (64:30).

NATEF and its sister agency, the National Institute for

Automotive Service Excellence (ASE), are considered the

most prestigious certifying bodies of automotive training
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institutions and technicians in the U.S. automobile

industry (63). According to Mr. Jim Wiblin, Assistant

Director of Trade and Industrial Education for the State of

Ohio, NATEF/ASE is the link between the automotive industry

and technical traininc education (63). Essentially, NATEF

evaluates the automotive education programs at community

colleges and vocational technical schools to prepare

mechanics for ASE-certification, while ASE administers

written tests to certify individual mechanics (64:30).

Funding for NATEF comes through contributions from the

industry. Compliance with NATEF standards is strictly

voluntary throughout all training institutions (public and

private). The industry looks to NATEF for assurances of

receiving qualified entry-level technicians (64:30).

The following organizations either financially

support, or officially endorse NATEF standards:

Organization Remarks

General Motors Cooperative training sites must

be NATEF-evaluated and certified

Ford Motor Corp. Endorses NATEF

Chrysler Motor Corp. Endorses NATEF

Toyota Motor Corp. Cooperative training sites must
be NATEF-evaluated and certified

Nissan Motor Corp. Encourage cooperative training
sites to be NATEF-evaluated and
certified

Honda Motor Corp. Endorses NATEF

23



State Education Highly encourage schools to be
Departments NATEF-evaluated and certified

National Automobile Endorses/financially supports
Dealers Association NATEF

Automobile Service Endorses/financially supports
Association NATEF

To be certified by NATEF, schools must be evaluated in

at least three of eight specialty areas:

(i) Engine repair

(2) Automotive transmission/transaxle

(3) Manual drive train and axles

(4) Suspension and steering

(5) Brakes

(6) Electrical systems

(7) Heating and air conditioning

(8) Engine performance (64:31)

Evaluation Process of NATEF. First,

the school administration contacts NATEF headquarters at

Herndon, Virginia, for a self-evaluation package. The

five-part package contains task lists, program standards,

policies and procedures, tools and equipment manual, and an

evaluation guide.

The school then conducts a self-study of its training

program by numerically scoring its program against the

NATEF evaluation guide. The evaluation guide is divided

into ten program standards:

(1) Purpose
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(2) Administration

(3) Learning resources

(4) Finances

(5) Student services

(6) Instruction

(7) Equipment

(8) Facilities

(9) Instructional staff

(10) Cooperative agreements (42)

Within these ten standards, there are 154 questions on

which the school instructors evaluate themselves on a scale

of one to five (one = lowest, five = highest).

Additionally, within Standard 6, Instruction, the

school must evaluate its course curriculum against NATEF's

task list of high priority items. This task list describes

in detail the curricula to be included in each of the eight

specialty areas. To meet NATEF certification, a minimum of

eighty percent of the high priority tasks must be included

in the school's instructional program. The high priority

tasks were established by an overwhelming consensus of

automotive industrial committees and ASE-certified field

technicians (44).

The third step involves sending the self-evaluation

scores to NATEF headquarters. A NATEF automotive industry

education expert reviews each line item on the evaluation

guide. The expert looks for a minimum score of fouir on
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each line item. If the school rated itself a three or

less, a written justification must accompany the score. A

low rating does not necessarily mean the program is

deficient. The NATEF expert forms an overall impression of

the school's readiness for a final on-site team review.

Schools rated unsatisfactory are notified of their

weaknesses and told to reapply once they have improved

their deficiencies (53).

Schools successfully completing the self-evaluation

are assigned an evaluation team which is scheduled for a

two-day site visit- The evaluation team leader (ASE-

certified automotive instructor) is assigned by the NATEF

state director; three other team members (ASE-certified

local area mechanics) are recommended by the school, with

NATEF's approval. No team member can have a direct

relationship with the school (65).

The final step is the actual team site visit, which

takes place during normal school hours. The team re-runs

the same NATEF evaluation guide to verify the results made

by the school during the self-evaluation.

NATEF seeks to establish the framework of a training

program (i.e., what to train) with which training

institutions voluntarily comply. However, NATEF stops

short of telling the training institution how to teach.

NATEF seeks to establish a rapport with individual state

departments of vocational education. NATEF has a state
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director which administers NATEF evaluations for each

state. In many cases, the state director is also an

educator employed by the state department's vocational

branch (65).

NATEF standards are the same in all fifty states, and

allow room for individual state emphasis. For example, the

emission control criteria according to NATEF standards are

very general. However, the NATEF state director of

California may require more details because of state

emphasis on emissions control (65).

Automotive Service Excellence (ASE). As detailed

in the above section, NATEF evaluates the training programs

of community colleges and vocational schools. On the other

hand, ASE tests and certifies mechanics through

standardized written exams. An ASE-certified training

institution instructs to minimum standards established by

NATEF, all in an effort to prepare a student technician to

pass an ASE certification test.

Like NATEF, ASE ". . . is a non-profit corporation

dedicated to improving the quality of automotive service

and repair throughout the nation" (42:2). A board of

directors from all sectors of the automotive industry

governs over ASE.

The ASE testing and certification program is

administered by the American College for Testing (ACT),

located at Iowa City, Iowa (42:2). The examinations are
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designed to test diagnostic skills and repair situations,

not theory (6:28). An ASE-certified technician offers an

employer nationally accepted, proven skills and, in many

situations, commands a higher wage over a technician who is

not ASE-certified (30). A mechanic can become certified in

four general categories:

(1) Master automobile technician (8 tests)

(2) Master heavy-duty truck technician (5 tests)

(3) Body repair and painting/refinishing (2 tests)

(4) Engine machinist (3 tests) (45:7)

Certification is valid for five years, after which time the

technician must be retested to maintain currency.

State Education Department Certification.

The Vocational Education branches of each state's

Department of Education ensure that minimum training

standards are met at state-funded institutions. Each state

adopts its own unique requirements based on state needs.

The standards are written by educators, and a typical

institution is validated for currency once every four to

six years. However, there has been a recent movement among

state and national educators in the automotive field to

adopt minimum occupational training standards. The Carl D.

Perkins Vocational and Applied Technology Education Act of

1990 has appropriated funds to enhance the development of

national standards (63).
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To this end, the state of Ohio and six other states

have officially endorsed NATEF standards within their

respective states. According to Mr. Wiblin, the NATEF

standards are viewed by most state educators as the

national standard. The national director of NATEF is

currently pursuing adoption of NATEF standards at the

federal level (65).

By using the state of Ohio as an example, sixty-three

out of 100 state funded public schools are NATEF-certified

(the highest of any state). According to Mr. Wiblin, the

state of Ohio's goal is to have 100 percent participation

of state-certified programs using NATEF standards by 1994.

States' education departments view NATEF as the industry

standard, because the standards are jointly developed and

endorsed by the automobile industry and automobile

educators (63).

The first half of the literature review examined

military and civilian training issues. The following

section of the literature review examines a comparative

analysis technique known as benchmarking.
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Benchmarking

In its simplest form, benchmarking is a process of

tracking down business practices and approaches judged to

be among the best in the world, then copying and comparing

the activities against one's own organization in an attempt

to self-improve (2:12). The word "benchmark" gets its

origin from land surveyors who used a benchmark as a

reference point to compare elevations (61:203). Sun Tzu in

his classic war manual, The Art of War, refers to the

benchmarking concept by stating "If you know your enemy and

know yourself, you need not fear the results of a hundred

battles" (59:60).

Benchmarking, as applied today in modern U.S.

commerce, was pioneered by the Xerox Corporation in the

late 1970s, as a result of an effort to improve upon the

quality of their copiers when market dominance began

slipping away. Xerox executed perhaps the most documented

benchmarking project when it investigated the L.L. Bean

Company. Xerox visited the clothing mail order distributor

and discovered an efficient warehousing and distribution

system it could adapt to its copier business. Today, Xero::

has incorporated benchmarking in every facet of doing

business and is internationally renown for its application

with over 350 studies completed (27:38).

Xerox is not the only corporation to employ

benchmarking. Others like Motorola, Ford, GTE, and GM also
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have adopted the comparison technique as an integral part

of their quality improvement programs. Furthermore, the

highly coveted Malcolm Baldrige National Quality Award

requires benchmarking as a necessary element for receiving

the honor (27:36).

Benchmarking, as a management tool, has been

thoroughly researched and documented by Robert Camp,

manager of benchmarking at Xerox, in his book,

Benchmarking, The Search for Industry Best Practices that

Lead to Sunerior Performance. Robert Camp is considered

one of the most prominent experts in the field of

benchmarking (2:12). Camp outlines the following 10-step

process:

Planning

(1) Identify what is to be benchmarked

(2) Identify comparative companies

(3) Determine data collection method and collect data

Analysis

(4) Determine current performance "gap"

(5) Project future performance levels

InteQration

(6) Communicate benchmark findings and gain
acceptance

(7) Establish functional goals

Action

(8) Develop action plans

(9) Implement specific actions and monitor progress
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(10) Recalibrate benchmarks (9:17)

In more detail, these ten steps (9:16-19) are described as

follows:

Step one: Identifies the benchmark output and answers

the question "what." Some output candidates include

products manufactured, customer requirements, or

processes used. Also, company performance measures can

indicate what should be benchmarked.

Step two: Identifies comparative companies against

which to benchmark. An organization can benchmark against

internal operations, against external direct product

competitors, against external functional industry leaders,

or generic. To identify a superior performer, a firm

should research trade journals, consultants, professional

associations, vendors, or customers. This step answers the

question "who."

Step three: Data collection is finding the

information on best practices. The most common method is a

direct site visit; however, telephone and mail surveys are

possible. This step answers the question "how."

Step four: Up to this point, the output has been

defined and data have been collected from the industry

leader. Now the measurement of our product or service is

compared with the measurements from the benchmarked

company. The result is a positive or negative performance

gap.
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Step five: Here the firm measures the gap and sets

new company performance goals to close the gap over a

forecasted time frame.

Step six: This step deals with presenting the

findings and recommendations to the organization.

Step seven: The firm writes specific objectives based

on benchmarking findings to formulate or update goals.

Step eight: Here the firm identifies changes

necessary to achieve benchmark findings and develops action

plans.

Step nine: Once the findings have been developed and

converted to accepted action plans, the final acts of

implementation and monitoring are next. This step covers

implementing and monitoring benchmarking action plans, and

installing industry best practices.

Step ten: The final step requires reevaluation of the

process to stay current with changing conditions and

eventual institutionalizing of benchmarking.

There are five types of benchmarking: internal,

competitive, functional, generic, and cooperative.

Internal benchmarking involves benchmarking against a

company's own internal operations. This type of

benchmarking is easily accomplished in large multidivision

or international firms where there are similar functions in

different operating units (9:61).
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Competitive benchmarking is actually benchmarking

against a direct product competitor. A major problem with

this type of benchmarking is that it may be difficult to

obtain information about the competitor's operations

(9:63).

Cooperative benchmarking is actually a supplement to

competitive benchmarking. It focuses on sharing process

experiences, instead of purely functional results.

Cooperative benchmarking often leads to widening vision and

sharing overall objectives, as well as in-depth

understanding (32:71).

Functional benchmarking involves benchmarking against

functional competitors or industry leader firms, even if in

dissimilar industries. This form of benchmarking can be

highly productive. According to Robert Camp, "The key to

success of these investigations is determining whether the

industry leaders are driven by the same customer

requirements" (9:64).

Generic benchmarking is benchmarking a process or

function that is the same, regardless of dissimilarities of

industries. The purest form of benchmarking, this method

may uncover practices and methods not implemented in the

investigator's own industry. This process requires

objectivity and receptivity on the investigator's

part (9:65).
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Benchmarking in the Air Force. The largest documented

application of benchmarking in the Air Force was by the Air

Force Logistics Command (AFLC). In November 1990,

benchmarking was officially approved by the AFLC Command

Quality Council as a TQM method (7). The Command Quality

Council established examples and guidelines in the form of

a pamphlet, as a self-evaluation tool (1). Major processes

within AFLC are:

(1) Benchmarked against the best in the field (either
public or private sector);

(2) Measured to determine the baseline or starting
point and appropriately documented; and

(3) Periodically measured for progress (i.e., process
improvement), and annotated appropriately on a benchmark
matrix. (7)

Paul Keller (AFLC/XPPV), Deputy of the Center for

Quality Education at Wright-Patterson AFB, Ohio, teaches

benchmarking techniques within AFLC. According to Mr.

Keller, there are two known instances in which the Air

Force has used benchmarking. First, AFIT has benchmarked

classroom scheduling procedures by comparing similar

operations at the University of Dayton, Wright State

University, and Sinclair Community College (36). Also,

Warner-Robins Air Logistics Center/SCQ has benchmarked its

process action team analysis against Florida Power and

Light, a recognized leader in the field (46).

Benchmarkinci in Civilian TraininQ. The American

Society for Training and Development (ASTD) is a non-profit
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professional association working in the field of training

and human resource development. The organization acts as a

data bank for the latest issues and answers in the training

arena through publication of printed materials and

sponsored seminars. ASTD was contacted and revealed no

information on automotive training benchmarking. ASTD &

required a membership fee of $150 in order to access its

data bank information file (3).

Chapter Summary

This review established the importance of training.

The chapter focused specifically on vehicle maintenance

training in the Air Force and in civilian industry, and

provided a thorough discussion of benchmarking. There is

no question that the literature emphasizes the necessity of

training. A solid, updated training program is the key to

success for any organization. It is the only means by

which the Air Force and industry can keep up with changing

technology, and in effect, remain competitive.

Renewed emphasis by the military services on
training as the key to combat readiness high-
lights the need for government and industry
to work together to eliminate training defi-
ciencies and enhance training programs. (66:52)

The following chapter discusses the methodology used to

answer the investigative questions of this research.
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III. Methodology

Introduction

This chapter will discuss in specific terms the

research methods with which to answer the investigative

questions. This chapter will be organized around each of

the six investigative questions, with the appropriate

methodology explained.

Research Objectives

Investigative Ouestion One. The first question, "How

does the Air Force conduct vehicle maintenance training?",

was investigated by a site visit to Chanute AFB, Illinois.

During the visit to the Automotive Technology Division at

Chanute, informal interviews were conducted with the deputy

chief of the division (24) and instructors. The

researchers' objective was to gain a general overview of

the program. Additionally, an unpublished document,

"Issues and Alternatives for Vehicle Maintenance Training,"

by Colonel Swanson, provided a thorough summary of military

and civilian automotive training (57). Air Force

publication AFM 77-310, Volume II, "Vehicle Maintenance

Management" (19); AFM 50-2, "Instructional Systems Design"

(18); and AFR 50-23, "Enlisted Specialty Training" (17)

were reviewed. Search of the AFIT DOD technical data base

and queries to the Air Force Logistics Management Center
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produced no prior or current study on training of Air Force

vehicle mechanics.

Investigative Question Two. The question, "How does

the civilian industry conduct automotive training," was

answered through a combination of an extensive literature

review, site visits, and informal interviews. The

researchers' objective was to gain a general overview of

the programs. Schools for site visits were selected based

on proximity within the Dayton, Ohio, area. On the visits,

the researchers conducted informal interviews with school

administrators and staff instructors.

More background information on vocational education

training was obtained from telephone interviews with the

State of Ohio, Department of Education, Vocational

Education Branch (47).

Finally, a visit was made to Columbus, Ohio, to

interview an educational consultant for NATEF (53).

Investigative Question Three. The third investigative

question, "What should be benchmarked in automotive

training?" corresponds with Camp's first benchmarking step,

"Identify what is to be benchmarked" (9:5).

The literature review indicated two areas of

automotive training have already been studied: pre-

enlistment recruitment training (PERT), and Interservice

Training Review Organization (ITRO). In identifying what



to benchmark, the researchers focused on areas of

automotive training that had not been previously studied.

The researchers also reviewed both Chanute's higher

headquarters checklists and self-inspection checklists.

Additionally, the researchers attempted to focus on current

issues raised by senior military transporters (57).

Investigative Question Four. The second step in

benchmarking is to identify comparative organizations or

benchmarking partners. The most difficult part of

benchmarking is finding exemplary organizations. According

to Robert Camp, "Finding the right company is an art, not a

science" (9:3). The selection of the comparative company

was based on findings in the literature review, and on

recommendations from:

(1) External sources

a. Professional associations

- American Society for Training and
Development (ASTD)

- Industrial Planning Council (IPC)

- National Independent Automobile Dealers
Association (NIADA)

- Automotive Service Association (ASA)

- American Vocational Association (AVA)

- National Automobile Dealers Association
(NADA)

- American Trucking Association/The
Maintenance Council
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- Motor Vehicle Manufacturers Association
of the United States, Inc. (MVMA)

- National Automotive Technicians Education
Foundation, Inc. (NATEF)

b. Experts in local universities and trade
schools

- Cuyahoga Valley Joint Vocational School
(CVJVS)

- Montgomery County Joint Vocational School
(MCJVS)

- Sinclair Community College

- Cincinnati GM Training Center

- Ford Automotive Student Service
Educational Training Program

- Chrysler Apprenticeship Program

(2) Internal sources

a. Experts at the Automotive Technology
Division, Chanute AFB, Illinois

b. Transportation training specialists at Air

Training Command (ATC) Headquarters, Randolph AFB, Texas

The information revealed that potential benchmarking

partners were in the following categories: community

colleges, vocational technical schools, original vehicle

manufacturers, and private institutions. In determining

the benchmarking partner the researchers focused on

community colleges and vocational technical schools.

Investigative Question Five. The fifth investigative

question is, "What is the best method to execute the

benchmark and gather the comparative data (Benchmarking

step three)?" There are several methods of gathering data,
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such as networking, piggybacking by electronic data

exchange, library -3arches, professional and trade

association data, consultants, and experts (9:76). The

most credible and significant benchmarking method is the

direct site-visit, where face-to-face exchange of data and

information can be conducted (9:93). The researchers

conducted a site visit to the benchmark training

institution and gathered its best practices. Next, a

second site visit was made to Chanute to gather data by

appl.ying industry's best practices.

Investigative Question Six. The final investigative

question is, "What is the 'gap,' or measure of difference,

between the Air Force and the leading civilian organizau:on

(Benchmarking step four)?"

There are three types of gaps: positive, negative,

and a position where operations are at parity. A positive

gap is where a company's internal operations exceed the

benchmark. A negative gap is where a company's internal

operations are below the benchmark. Parity is where the

company's internal operations are equal to the benchmark.

"What is desired in the gap's analysis is an objective

assessment of their magnitude as well as an explanation of

why the gap exists" (9:122).

The gap was determined by a comparative analysis of

the leading civilian organization's best practice against

Chanute's internal operations. According to Robert Camp,

41



the following items can be applied in conducting a

comparative analysis:

(1) Tabulating both descriptive and numeric data;

(2) Determining the benchmark;

(3) Determining the gap by comparison to internal
operations data;

(4) Evaluating and describing the reasons for the
existence of the gap; and

(5) Evaluating the factors that contribute to the
best practice's existence. (9:122)

Any differences in practices were analyzed to determine

if the practices can be implemented as a whole, or modified

to benefit Chanute's environment.

Chapter Summary

This chapter addressed the specific methodology used

to conduct the research study for each investigative

question. The researchers adopted the first four steps of

benchmarking from Robert Camp, a benchmarking expert

(2:12). Furthermore, site visits to training organizations

were identified as the most accurate method of data

gathering.
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IV. Findings

Introduction

This chapter will discuss the researchers' findings to

each investigative question. The organization of the

chapter centers around the research objectives.

Research Objectives

Investigative Question One. The first investigative

question is, "How does the Air Force conduct vehicle

maintenance training?" A review of the literature and a

site visit to Chanute AFB revealed that there are four

basic AFSC-awarding courses. Based on the scope of this

thesis, the research was confined to the apprentice general

purpose (GP) vehicle mechanic AFSC, 47232.

The apprentice GP mechanic is trained to a partial

proficiency level to perform repair activities on the GP

fleet. The GP fleet includes sedans, station wagons,

pickup trucks, buses, and tractor-trailer combinations

(50:5). Partial proficiency level is defined according to

the Specialty Training Skills (STS) as, "Can do most of the

task. Needs help only on the hardest parts. . . . Can

determine step by step procedures for doing the task"

(50:10).

The basic courses for the GP mechanics are divided

into five blocks over a period of fifty-seven days. The
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fifty-seven days of instruction equate tn 443 hours, of

which 226.5 hours (fifty-one percent) are spent in the

classroom, and 216.5 hours (forty-nine percent) are spent

in the laboratory. This equates approximately to a 1:1

ratio of hours, which is consistent with Chanute's training

philosophy of partial proficiency. It exposes the student

to maximum coverage in the automotive field, with minimum

depth. An extract of the Plan of Instruction (POI) for the

five instruction blocks is in Appendix A.

Instruction Block Hours of Instruction

(1) Vehicle Maintenance Associated Subjects 57.5

(2) Gasoline and Diesel Engines 106.0

(3) Electrical, Heating/Air Conditioning, and
Hydraulics 96.0

(4) Power Train, Suspension, Steering, Brakes,
Maintenance and Inspection 98.5

(5) General Purpose Engines/Chassis 85.0
443.0

(16)

To accomplish this training, Chanute currently has

authorizations for thirteen military and six civilian GP

instructors. In fiscal year 1991, 254 apprentice GP

mechanics graduated from Chanute (24).

The school is scheduled to close in April 1993, and

will relocate to Lackland AFB, TX, with other

transportation training. Presently Chanute has doubled its

student e.-rollment in anticipation of this closure (52).
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Znvestioative Question Two. The second investigative

zuestion is, "Hcw does the civilian industry conduct

mv -ra4nin?" The literature indicated that most

zra~nin f:or vehicle mechanics in the civilian sector is

conducted either by o riginal vehicle manufacturers, or by

Public and private training institutions.

ite_ visits were made to four utrainina institutions in

Ohio" .uyahoga Valley/ Joint Vocational School (CVF-VS)

3recksv 3-) .... e ....merv County Joint Vocational School

(MCJVS) , Clayton (4); Sinclair Community College, Dayton

(3')2 and the General Motors Trainin- Center, Cincinnat:

(49) . :he civilian institutions which most closely

parallel the military training program are vocational

technical schools and community colleges, because they

train to entry-level positions and are publicly funded.

The vocational techni cal schools and community colleges

uist meet individual state trainina certification.

o orivae training programs train to entry-

evel positions, they are noc reauired to adhere to a state

education department certification or accreditation. The

researchers focused on vocational technical schools cecause

tney are non-degree awarding procrams.

The site visits to CVJJS and MC3VS revealed that both
crovide vocational training for high school students and

adult stu•d_-n-s livinQ in ---heir respective school districts.

There is a close relationshic between the local community
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automotive industry (e.g., automobile dealers) with the

programs. As a result of this relationship, schools

receive donations of equipment and money throughout the

year. Also, both schools' programs are NATEF-certified

(4,30).

High school students graduating from these programs

are considered entry-level technicians. The graduates are

exposed to more hands-on training versus theory training,

and in turn, may require more training and/or guidance in

the field. At CVJVS, students receive 982 actual hours of

instruction, and at MCJVS, students receive 1,224 actual

hours of instruction (4,30).

According to Mr. Gary Bambauer, Automotive Instructor

Supervisor at MCJVS, one difference between CVJVS and MCJVS

is that at CVJVS, adult students may progress through the

curriculum on a space-available basis with the high school

students during the school day. At MCJVS, night classes

are offered for adults seeking retraining in a certified

automotive specialty area. The adult students at MCJVS

attend separate courses from the high school students.

Also, MCJVS offers on-campus and on-site industrial

training for employees of local automotive service

organizations (4).

The site visit to Sinclair Community College provided

insight on a typical community college automotive training

program. For example, at Sinclair, the associate degree is
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completed over six quarters, averaging seventeen hours per

quarter:

Credit
Hours

Core Automotive Courses 63
General Education 39
Total Quarter Credit Hours 102

The non-degree certification program requires up to ten

classes (part-time or full-time), with sixty credit hours

in core automotive courses. This program emphasizes

student preparation for Automotive Service Excellence (ASE)

certification (55:75).

Sinclair offers automotive training in four different

areas. The first area, the Automotive Technology Degree

program, includes up-to-date technical training on all

automotive systems, leading to an associate degree. The

second area, Cooperative Programs, is an automotive

technology degree program which teaches on specific make

vehicles (e.g., GM's Automotive Service Educational

Program), allowing students to alternate training time

between Sinclair and an automotive dealership. The third

area, Automotive Technology Certificate, has the same

automotive content as the degree program, but requires only

one math course. Finally, the fourth program area at

Sinclair includes the short-term, aftermarket, non-credit

program, which provides for seminars during the evening, on

current automotive technology (30).
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The difference between a vocational technical school

and a community college is that a community college

emphasizes more written and oral communication skills, and

management skills. Community college graduates have better

opportunities for advancement into management positions

(e.g., service department manager). Additionally, the

associate degree can be applied towards a four-year

bachelor of science degree in automotive technology (30).

The researchers also conducted a site-visit at the GM

Training Center in Cincinnati, Ohio. According to Mr.

James Russell, assistant manager of the training center at

Cincinnati, GM has twenty-seven training centers that

provide short courses for GM automotive technicians to keep

them updated with the latest technology. GM offers over

100 courses, lasting in duration from one to eight days, in

fourteen general areas, ranging from heating/air

conditioning to accessories. Local dealers are eligible to

send technicians to these courses held at one of the

twenty-seven training centers, or at 163 other satellite

locations, like community colleges. A typical class at a

GM training center has twelve students. Ten seats are

reserved for GM dealers, and two seats are reserved for

organizations with large fleets of GM vehicles (e.g., U.S.

Air Force, Federal Bureau of Investigation, U.S. Postal

Service). Videotape training is also offered by GM to the

dealerships (49)

48



In contacting the Ohio Department of Education, the

researchers learned that the state of Ohio has adopted

NATEF standards for automotive training certification. The

Ohio Department of Education has established a goal that by

1994, all publicly funded training institutions [community

colleges, vocational technical schools] should be NATEF-

certified. Currently, sixty-two percent of Ohio's training

institutions are NATEF-certified (63).

From the informal interview with NATEF's educational

consultant, Dr. Shoemaker, the researchers learned that the

education departments of nine states have adopted NATEF-

certification for their schools: Arkansas, Florida,

Georgia, Indiana, Kentucky, North Dakota, Ohio, Oklahoma,

and Utah. Furthermore, of the estimated 2,500 automotive

training institutions in the U.S., approximately 580 are

NATEF-certified (53).

Table 1 contains a summary of the hours of instruction

(laboratory and lecture) for each of the schools visited,

compared to the minimum hours required by NATEF standards.
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TABLE 1

COMPARISON OF COMMON CURRICULA
AMONG VEHICLE MECHANIC TRAINING PROGRAMS

(in units of actual classroom and lab hours)

SPECIALTY AREA CHANUTE- SINCLAIR 2  CVJVS3 NATEF 4

Transmission/Transaxle 31 110 115 100

Brakes 46.5 80 95 80

Electrical Systems 55 200 220 200

Engine Performance 58.5 240 240 240

Engine Repair 44 150 130 120

Heating/Air Conditioner 18 100 50 100

Manual Drive/Axles 36 140 90 140

Steering and Suspensions 41 100 140 100

Subtotal 330 1120 1080 1080

Diesel Engine Repair 113 0 0 0

Total Hours - Classroom 443 1120 1080 1080
and Laboratory

Includes only the 57 days of General-Purpose Vehicle

Training.

2 Includes only the automotive technology courses for

automotive associate degree program.

3 Includes only automotive courses taught for high
school and adult students. Automotive program is NATEF-
certified in six of eight specialty areas.

4 Indicates minimum instructional hours for
conventional, gasoline engine programs.

(16, 23, 38, 43)

Investigative Question Three. The third investigative

question is, "What areas should be benchmarked in

50



automotive training" (Benchmarking step one)? The

literature indicated that a generic training program should

be divided into four general areas for purposes of

analysis: facilities, instructors, curriculum, and

training aids (34,15,31). Chanute's ATC checklist items

were grouped into four general program standards which

served as a guide to evaluate automotive training programs.

The ATC categories are facilities, curricula, student

operations, and instructors.

Also, two special interest items from Colonel

Swanson's report were of interest to the researchers:

Utilization and Training Workshop (U&TW) and acquisition of

training aids (57:20). The Utilization and Training

Workshop (U&TW) is a collection of senior automotive

transportation personnel who decide what should be included

in the training curriculum at Chanute. The U&TW can be

likened to an advisory committee. The acquisition of

training aids includes the purchase of new or up-to-date

vehicles with the latest technology to be used as training

aids.

Furthermore, the researchers discovered that the NATEF

self-evaluation process specifically addresses the topics

identified by training literature, ATC checklists, and Col.

Swanson, as well as other training topics. The ten NATEF

program standards (43) for self-evaluation are:

(1) Purpose
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(2) Administration (Swanson)

(3) Learning resources

(4) Finances

(5) Student services (ATC, training literature)

(6) Instruction (ATC, training literature)

(7) Equipment (Swanson, training literature)

(8) Facilities (ATC, training literature)

(9) Instructional staff (ATC)

(10) Cooperative agreements

The researchers concluded that the ten NATEF self-

evaluation areas satisfactorily answer what should be

benchmarked at Chanute.

Investigative Question Four. The fourth investigative

question is, "Who are leading comparative civilian

automotive training organizations" (Benchmarking step two)?

Of the pool of automotive training organizationos

available to the researchers (i.e., community colleges,

vocational technical schools, and private schools), the

researchers selected Cuyahoga Valley Joint Vocational

School (CVJVS) as the benchmark training program.

Cuyahoga, like Chanute, is publicly-funded, non-degree

awarding, and trains to an entry-level, or apprentice

skill-level. Other reasons for their selection include:

(1) They were the 1990 winner of the Motor
Vehicle Manufacturers Association (MVMA)/American
Vocational Association (AVA) Award for Excellence, for the
secondary education program level.
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(2) The State of Ohio Board of Education
recommended their program (63).

(3) They are NATEF-certified in six of the eight
maintenance specialty areas.

(4) The school was located near the researchers.

CVJVS's program consists of eight, nine-week blocks

over two years. Students meet for three hours a day, or a

total of 135 hours of instruction per block. Eighty

percent of the students' time is spent in the laboratory,

and twenty percent of their time is spent studying

theoretical principles in the classroom. CVJVS allows

adults to take blocks of instruction with the high school

students on a space-available basis (37).

CVJVS iepresented the best available match for a

comparison to the U.S. Air Force automotive training

program. The researchers recognize there are some

differences between civilian and military training

philosophies. However, the purpose of this thesis is to

see if there are some practices in the civilian industry

that can be adopted by the U.S. Air Force (i.e., close the

information gap).

Investigative Question Five. in answering the fifth

investigative question, "What is the best method to execute

the benchmark and gather the comparative data"

(Benchmarking step three), the researchers conducted a

site-visit to the benchmark organization, CVJVS. As a

result of identifying CVJVS as the best comparative
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benchmarking partner, its best practice was adopted.

According to Mr. Frank Manley, senior automotive training

instructor at CVJVS, the most important ingredient of their

training program was becoming NATEF-certified (37).

Furthermore, CVJVS's best practice, NATEF

certification, was supported in the literature review as

the industry's best practice. For example, all major

vehicle manufacturers, most automotive educators, and

automotive trade associations endorse and/or support

industry-wide compliance to NATEF training standards.

Therefore, the principal evaluation tool to compare the

Automotive Technology Division at Chanute against the best

civilian program, CVJVS, is through the NATEF certification

process. This type of benchmarking, where the focus is on

the leader's best process or practice, is referred to as

cooperative benchmarking (32:71).

Next, in the data-gathering process, the researchers

contacted NATEF headquarters in Herndon, Virginia, and

obtained information on conducting a self-study. The steps

in conducting a self-study are:

(1) Purchase self-evaluation materials;

(2) Conduct a self-study using the advisory
committee, staff, or combination of the two;

(3) Submit the self-evaluation for review by NATEF;
and

(4) Arrange for and coordinate the outside team
review of the areas approved for review by NATEF. (65)
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The researchers executed steps one through three of

the certification process. The first step was accomplished

when NATEF sent the researchers a packet of information

which included the following documents: policies and

procedures, task list, evaluation guide, tools and

equipment manual, and program standards. An extract of

NATEF's self-evaluation material is included in Appendix B.

The second step was accomplished when the researchers

conducted a second site visit to Chanute to apply the NATEF

self-study (52). First, the researchers contacted the

Automotive Technology Division chief, who assigned the

deputy division chief to aid the researchers in running the

self-evaluation checklists. The deputy chief assigned the

following experts to rate Chanute's status on each

checklist item on a scale of one to five:

(1) Supervisor, GP instructors [Self-evaluation
coordinator]

(2) Five instructors from the five GP blocks

(3) Two supply/tool crib custodians

The researchers and experts jointly accomplished the

first run of the checklist by assigning a single, numerical

subjective rating for each of the 154 self-study checklist

items. The rating scale used to evaluate the items ranged

from one (poor) to five (excellent). Where appropriate,

documentation was produced from files, and hands-on

verification of equipment was conducted to support assigned

ratings.
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In determining percentages of high priority tasks from

Standard 6, Instruction, the researchers interviewed

instructors from blocks one through five. Through lesson

plans and teaching experience, the instructors identified

tasks listed in NATEF's Task List pamphlet (44). These

items were then averaged to determine the percentages of

high priority tasks met per specialty area. Also, the

researchers reviewed Chanute's Plan of Instruction (POI)

for Apprentice GP Mechanics, which detailed course content,

student instructional material, training method,

instructional guide, and time allotment (16).

The researchers and division chief accomplished a

second run of the checklist as a second opinion. The final

scores submitted to NATEF were an average of the two runs

of the checklists. For checklists items rated poorly, a

narrative justification was attached. Because of NATEF's

civilian industry orientation, the researchers encountered

many items that were not applicable to Chanute's training

process. For example, NATEF checklist Standard 1, Purpose,

was addressed primarily towards employment potential and

commercial advertising of the program. With the exception

of item 1.1.B., all of Standard 1 was not applicable to

Chanute's training program. Out of a total of 154

checklist items, forty-three items were rated not-

applicable.
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The following examples illustrate the procedures the

researchers and experts used in order to assign ratings

while running the NATEF checklist at Chanute. Checklist

Standard 9.1 addresses technical competency of instructors.

The evaluators inspected individual instructor files to

determine number of years of work experience, number of

years as an instructor, whether or not they were ASE-

certified, and the number of years of education beyond high

school. A second example, was in assessing checklist

Standard 7.4, which asks, "Is a preventative maintenance

program used to minimize equipment down-time?" To answer

this, the researchers looked for evidence (e.g., paper

documentation). The preventative maintenance program was

found to be excellent because all training aids visually

appeared to be in outstanding condition, and there was

thorouah evidencP of a contractor schedule to perform

routine preventative maintenance. The experts assigned

this item a rating of four; the division chief assigned a

rating of five. Therefore, the score reported to NATEF was

4.5, an average of the assigned ratings.

The researchers relied on the experience and careful

observations of Chanute's experts/division chief when they

assigned ratings.

In the third step, the final package submitted to

NATEF included the evaluation guide rating sheet, a

narrative justification for low scores, a listing of
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Chanute's instructional hours, and a background paper on

the Automotive Technology Division (50). An extract of the

researchers' final submission to NATEF is provided in

Appendix C.

Investigative Question Six. The sixth investigative

question is, "What is the 'gap,' or measure of difference,

between the Air Force and the leading civilian

organization?" (Benchmarking step four). The gaps between

Chanute's training program and the leading organization's

best practice were determined by NATEF's review and return

of the rezearchers' self-evaluation package. NATEF's

formal report to the researchers is shown in Appendix D.

To analyze the gap, the researchers followed Robert Camp's

comparative analysis items (9:122).

Three gaps were identified, and were used as the basis

to present the data. The gaps were tabulated in

instructional hours, curriculum content, and program

standard scores. The benchmark was determined in

Investigative Question Four as CVJVS. The researchers

adopted CVJVS's best practice, the NATEF certification

process, and applied it to Chanute's training program. The

gaps were determined by subtracting Chanute's data from

NATEF's data.

Gap One: instructional Hours. The following

table shows a tabulation of the benchmark's data and
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Cha:nuute' s data. -he numbers for Chanute represent the

act-:a. 'ours spen: in laboratory and lecture over fifty-

seven traininn days.

TABLE 2

GAP 1: INSTRUCTIONAL HOURS

.....- NA CHANUTE GAP

Auo--ma-- Transmis-

sion Transax:e - 31 Neaa-ive (69)

brak.< =46.5 Neaatile (33.5)

ie :55 Necative (145)

gn i-e..n f cr=rance 240 58.5 Negative (181.5)

Engine Repair 120 44 Negative (76)

::ea-inajAir

C•nditioning- 100 18 Negative (82)

Manual Driv-e
Train and Axles 140 36 Negative (104)

Suscension and
Sern 100 41 Negative (59)

TOTAL 1080 330- Neataive (750)

Chan:te' s PO: includes 443 total hours. NATEF did not
cermit 113 hours for diesel engine performance and recair
to 'e coun:ed. The NATEF technician certification traininc
procram does not incl.ude diesel enoine tLair-inq. T.is
trainin; _s covered under a separate NATEF heavy truck
certification program. Consequently, only 330 hours
applied.

(43,16)

This gap exists because the apprentice GP program is

only fifty-seven days in length, which equates to a maximum

availability of 443 hours. For the GP program to be NATEF-
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certified, its course length would have to be a minimum of

135 days [NATEF's minimum hours, 1,080, divided by eight

training hours per day].

NATEF's minimum requirement of 1,080 instructional

hours was established by the automotive industry as a

standard for its entry-level automotive technicians (53).

Typical graduates from a NATEF-certified institution enter

a dealership service department, or other automotive repair

activities, as entry-level technicians, with their own

basic set of hand tools. The graduates are expected to

perform most service and repair tasks independently, with

minimal guidance or supervision. Graduates usually require

additional training, or more extensive assistance on only

late-model automobile technology (23).

Gap Two: Curriculum Content. The following

table shows a tabulation of the benchmark's data and

Chanute's data. The numbers for Chanute represent the

percentages of NATEF's recommended curriculum content

included in Chanute's plan of instruction. To achieve the

benchmark, a training program must include at least eighty

percent of NATEF's high priority curriculum tasks in its

plan of instruction (44).
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TABLE 3

GAP 2: CURRICULUM CONTENT

SPECIALTY AREA NATEF CHANUTE GAP

Automatic Transmis-
sion/Transaxle 80% 25% Negative (55%)

Brakes 80% 50% Negative (30%)

Electrical Systems 30% 57% Negative (23%)

Engine Performance 80% 57% Negative (23%)

Engine Repair 80% 33% Negazive (47%)

Heating/Air
Conditioning 80% 54% Negative (26%)

Manual Drive
Train and Axles 80% 17% Negative (63.)

Suspension and

Steering 80% 34% Negative (46%)

(44,16)

This gap exists because Chanute's fifty-seven days of

training is not sufficient time to cover all the hiah

priority items on NATEF's task list. As mentioned under

the first gap, a training program of 135 days would be more

likely to meet NATEF's minimum standards for high priority

tasks.

The automotive experts determined that the eighty

percent minimum requirement for high priority curriculum

tasks represents a ". . . well-developed task list that

serves as a basis for course of study outlines" (44:1).

Furthermore, the industry believes the eighty percent
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standard indicates to employers across the country that a

graduate is skilled in a minimum of three of eight

specialty areas (44:1).

GaP Three: Program Standards. The follcwing

data represents Chanute's average scores for each of

NATEF's program standards.

TABLE 4

GAP 3: PROGRAM STANDARDS

STANDARD NATEF CHANUTE GAP

1 (Purpose) No minimumr 1.0 Meets standard

2 (Administration) No minimum' 4.09 Meets standard

3 (Learning Resources) No minimum: 4.55 Meets standard

4 (Finances) No minimum' 4.30 Meets standard

5 (Student Services) No minimum' 4.33 Meets standard

6 (Instruction) 4.02 4.05 Meets standard

7 (Equipment) 4.02 4.17 Meets standard

8 (Facilities) 4.02 4.10 Meets standard

9 (Instructional Staff) 4.02 3.83 Negative

10 (Cooperative Agree-
ments No minimum: N/A N/A

There is no minimum score established for Standards 1,
2, 3, 4, 5, and 10. A low rating on a standard does not
necessarily mean the program is deficient (42:2).

2 The average rating on Standards 6, 7, 8, and 9 "shall

be no less than four on a five-point scale" (42:1).
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Within Program Standard 9, Subsection 9.3.B.,

Technical Update, was rated three out of five. Both the

researchers and the experts/division chief at Chanute did

not find evidence of instructors being given the

opportunity to return to the industry on a regular basis

for in-service and skill upgrading. The rating on this

subsection pulled the average score for Standard 9 below

NATEF's minimum of four.

The minimum standard of four for this subsection

reflects industry's desire that automotive instructors must

be afforded the opportunity (e.g., annually) to return to

vehicle and equipment manufacturer-sponsored training

and/or automotive education-sponsored upgrading.

Additionally, within Program Standard 9, the

researchers evaluated the technical competency of seventeen

GP instructors at Chanute. This data is shown in Table 5.

NATEF requires automotive instructors to hold a

current ASE certification in the areas the school is

seeking certification, or the instructors must have a total

of six years experience with at least three of the six

years as a practicing general automobile technician. The

remaining years can come from additional technical

experience, or post-high school training (43:8).
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TABLE 5

CHANUTE GENERAL PURPOSE INSTRUCTOR BACKGROUND

YEARS AS A PRACTICING YEARS OF
INSTRUCTOR (RANK)' AUTOMOBILE TECHNICIAN COLLEGE

1 (GS-1I) 6 6
2 (GS-1I) 7 2
3 (GS-9) 31 2
4 (GS-9) 38 2
5 (GS-9) 28 2
6 (GS-9) 11 2
7 (E-7) 19 2
8 (E-7) 4 3
9 (E-6) 13 2

10 (E-5) 19 0
11 (E-5) 16 2
12 (E-5) 12 0
13 (E-5) 9 0
14 (E-5) 12 4
15 (E-5) 11 2
16 (E-5) 8 6
17 (E-3) 6 2

Of the seventeen instructors for GP automotive
training, three military personnel and one civilian are
ASE-certified.

(8)

The data indicate that with the exception of one

[instructor 8], the GP instructors at Chanute exceed the

NATEF standard of six years as a practicing automobile

technician, creating an overall positive gap in this area.

The following is a summary of NATEF's assessment of

Chanute:

(1) The GP apprenticeship program is less than NATEF's
minimum requirement of 1,080 instructional hours.

(2) Chanute's training program does not meet a minimum
of eighty percent of NATEF's high priority items.

(3) Standard 9, Instructional Staff, rated less than
the minimum requirement of 4.0.
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(4) The program is not ready for a follow-on outside
team review. (54)

Further Findings

In the course of conducting the NATEF certification

process at Chanute, three other areas emerged, which were

of interest to the researchers: vehicle training aids, an

advisory committee, and advanced training technology.

Vehicle Training Aids. The use of vehicles as a

training aid is essential in the learning process.

Vehicles, as opposed to other training aids (e.g.,

com.mercially-designed trainers, engine stands, and test

equipment), represent the most realistic environment for

training. There was not a specific NATEF checklist line-

item addressing training aids, so the researchers compared

Chanute's training aids with the benchmark organization,

CVJVS. The data are presented in the following tables.
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TABLE 6

GENERAL PURPOSE VEHICLE TRAINING AIDS AT CHANUTE

MAKE MODEL YEAR QUANTITY

Sedan2  Plymouth 1988 1 each
3-Passenger Truck2 Chevrolet 1987 1 each
Truck- GMC 1986 1 each
Compact Truck' Dodge 1986 4 each
Sedan- Plymouth 1986 1 each
4x4 Pickup Truck' Dodge 1985 2 each
Sedan- Ford 1985 1 each
Sedan- Plymouth 1985 1 each
4x4 Utility Truck' Dodge 1985 2 each
Station Wagon7 Plymouth 1985 1 each
Compact Truck2  Ford 1985 1 each
Sedan- Chevrolet 1984 3 each
Sedan2 Plymouth 1983 1 each
Station Wagon2 Plymouth 1983 1 each
4x4 Utility Truck Chevrolet 1983 1 each
Compact Truck' Dodge 1982 2 each
3-Passenger Truck' Dodge 1981 4 each
Stake Truck' Dodge 1981 1 each
Station Wagon' Ford 1978 2 each
Sedan' AMC 1978 4 each
Truck' GMC 1976 1 each
1.5 Ton Truck 2  Chevrolet 1966 1 each

37 total

GP vehicles with registration numbers in the Air Force

inventory, under management codes B102 - B361.

2 Previously salvaged Air Force vehicles which were

reconditioned for use as local GP vehicle trainers.

(21)
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TABLE 7

VEHICLE TRAINING AIDS AT CVJVS

MAKE MODEL YEAR QUANTITY

Sedan GM 1991 1 each
Van Chrysler 1991 1 each
Sedan Chrysler 1988 1 each
Sedan GM 1988 2 each
Sedan Ford 1988 1 each
Sedan GM 1987 3 each
Sedan GM 1986 1 each
Sedan Nissan 1985 1 each
Sedan GM 1984 1 each
Sedan Ford 1984 1 each
Station Wagon Ford 1983 1 each
Sedan Ford 1982 1 each
Sedan Chevrolet 1976 1 each
Sedan Chevrolet 1972 1 each

17 total

(37)

The researchers discovered there are two types of

vehicle trainers at Chanute. The first type includes

vehicles, with registration numbers, that are part of the

Air Force inventory. The second type of vehicle trainers

are former inventoriable Air Force vehicles that were

damaged beyond economical repair from operational air

bases, and were donated to Chanute. Chanute instructors

restored the damaged vehicles to be used as viable training

aids (52).

Chanute, like any other Air Force base, relies on the

Air Force vehicle buy program for its acquisition of

vehicle trainers. The two replacement criteria of the

vehicle buy program include vehicle age and mileage (8).
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Specifically at Chanute, the vehicle buy program does not

appear to be the best method to acquire new vehicles with

the latest technology, because Chanute's vehicle trainers

do not acquire any noticeable mileage. Consequently, the

inventoriable assets range from 1976 to 1986. Furthermore,

Chanute has to rely on an informal mechanism (i.e.,

donated, salvaged vehicles that must be reconditioned for

use) to stay abreast of changing automotive technology.

In comparison, CVJVS receives donated vehicles through

its advisory committee, board of education, and local

citizens. Through the advisory committee's meetings with

the school administration, the school's training aid

requirements are met. CVJVS's advisory committee has

representatives from the automotive industry, to include

equipment manufacturers and local automobile dealers.

Also, CVJVS relies on "live work" to expose the students to

a wider variety of street legal vehicles. Street legal

vehicles are owned by private citizens and are serviced by

the students as part of their training program under the

supervision of the instructors. Vehicle owners are charged

only for the replacement parts. CVJVS receives an average

of one street legal vehicle per day. These vehicles are

owned by local citizenry (37).

Advisory Committee. Equally important to the training

process is the advisory committee, which oversees all

phases of the training program. Advisory committee
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meetings oversee civilian automotive training programs, and

by comparison, the U&TW oversees the Air Force's automotive

training program. When the researchers ran the NATEF

checklist, the following program standards (with respect to

the U&TW) were graded poorly by Chanute's experts/division

chief:

(1) Standard 1.1.B., Are employers surveyed on a
regular basis (at least annually) to determine
training needs? ["Employers" is interpreted as
members of the U&TW.] (rating = 1)

(2) Standard 2.5.A., Does the Advisory Committee meet
two or more times a year? (rating = 1)

(3) Standard 8.11, Does the Advisory Committee
conduct an annual evaluation of the facilities?
(rating = 1)

As indicated in the literature review of this study, the

U&TW has met twice within the past eight years. In

comparison, CVJVS's advisory committee, as a minimum, meets

quarterly (37).

Technologically Advanced Training Media. The

researchers discovered Chanute is applying two types of

technologically advanced training media: computer-based

instruction (CBI) and distance-learning, via satellite.

Chanute employs two full-time vehicle maintenance

computer programmers who convert traditionally instructor-

led courses into CBI. The school uses thirty personal

computers for delivering a portion of the instructional

materials, as well as administering progress checks and

block examinations. The CBI programs were written in Ten-
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CORE computer programming language. The advantages of

using CBI are standardization of curricula, and allowing

instructors more classroom preparation time (52).

Distance-learning via satellite is also being used at

Chanute in an effort to save TDY funding and allow greater

exposure of advanced courses to the field. At the time of

this research, Chanute was in the process of conducting two

trial broadcasts of the Advanced Automotive Electrical

Systems Course from Fort Lee, Virginia, to twenty Air Force

bases (52).

The extent to which Chanute applied technologically

advanced training media was not observed at CVJVS or other

civilian training organizations visited by the researchers.

At CVJVS, the only computer-based training application was

on one personal computer, which had the Mitchell Manual

software application for researching automotive parts (37).

Chapter Summary

This chapter presented the researchers' findings for

each of the six investigative questions. investigative

Questions One and Two addressed how the Air Force and

civilian industry conduct vehicle maintenance training.

Investigative Questions Three and Four determined

comparative training program areas and identified the

civilian industry leader. Finally, Investigative Questions

Five and Six applied the industry leader's best practice,
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NATEF-certification, and identified negative gaps in

Chanute's training program.

The following chapter presents the researchers'

conclusions and recommendations for further study.
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V. Conclusions and Recommendations

Introduction

This study addressed six major investigative questions

in the process of benchmarking vehicle maintenance training

between the U.S. Air Force and a comparative civilian

industry leader. The conclusions drawn on the

investigative questions will be presented first, followed

by recommendations for potential future research.

Conclusions

Investigative Questions One and Two. The first two

investigative questions asked, "How do the Air Force and

civilian industry conduct vehicle maintenance training?"

The Air Force trains its apprentice GP vehicle

mechanics in fifty-seven days. In comparison to civilian

industry, this short time period allows for only a basic

introduction to the various automotive systems. Equal time

is spent in the classroom, as well as the laboratory.

Furthermore, Chan-ite devotes approximately one-fifth of the

training time to diesel engines, which are not addressed in

the civilian automotive training programs. Consequently,

the short training period places heavy reliance on on-the-

job training at the base-level to develop fully-qualified

automotive technicians. This approach to training is

72



consistent: with- the Aif Force phil osophly of a partial

oroficiencv, level of :rainnar..
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education departments have adopted NATEF certification for

their schools. Currently, twenty percent of the training

industry is NATEF-certified.

Investigative Question Three. To address the third

investigative question, "What areas should be benchmarked

in automotive training," the researchers focused on areas

of automotive training that had not been previously

studied. The literature review identified six areas of

interest within a solid training program: administration,

student services, instruction, equipment, facilities, and

instructional staff. Moreover, these six potential

benchmark areas, plus others, are included in NATEF's

program standards for the certification process. The ten

program standards, which were discussed in detail in

Chapter II, are presented again below:

(1) Purpose

(2) Administration

(3) Learning resources

(4) Finances

5) Student services

(6) Instruction

(7) Equipment

(8) Facilities

(9) Instructional staff

(10) Cooperative agreements
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The researchers concluded that the NATEF certification

process identified the areas that were to be benchmarked at

Chanute.

Investigative Question Four. In answering the fourth

investigative question, "Who are leading comparative

civilian automotive training organizations," the

researchers did not find any one civilian institution that

came close to the training philosophy of the Air Force.

Therefore, the researchers searched for a benchmarking

partner which was publicly funded, non-degree awarding, and

trained to an entry-level. Consequently, the researchers

selected a vocational technical school as the leading

comparative civilian automotive training organization. The

benchmark organization was CVJVS. As mentioned in the

Literature Review, there were other reasons for which CVJVS

was selected. They are listed again below.

(1) They were the 1990 winner of the MVMA/AVA Award
for Excellence, for the secondary education program level.

(2) The State of Ohio Board of Education recommended
their program.

(3) They are NATEF-certified in six of the eight
possible maintenance specialty areas.

(4) The school was located near the researchers.

Investigative Question Five. The fifth investigative

question, "What is the best method to execute the benchmark

and gather the comparative data," was accomplished through

a site-visit to CVJVS, where the researchers identified and
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adopted their best practice, NATEF-certification. The

researchers incorporated the NATEF-certification process as

the means of gathering the data to compare Chanute with the

benchmark organization. To conduct the data gathering

process, the researchers obtained NATEF's self-study

materials; made a site-visit to Chanute, where they

conducted the self-study using Chanute's staff; and they

submitted the self-study evaluation package to NATEF for

review.

Investigative Question Six. The sixth investigative

question is, "What is the 'gap,' or measure of difference,

between the Air Force and the leading civilian

organization?" The researchers discovered four gaps in the

following areas: instructor hours, high priority tasks,

program standards, and advisory committee.

Gap One, Instructional Hours, was negative in all

eight specialty areas because Chanute's 330 instructional

hours did not meet NATEF's minimum requirement of 1,080.

This negative gap was anticipated because Chanute's

apprentice GP vehicle mechanic program is only fifty-seven

days in length. To meet the NATEF standard, Chanute's

program would have to include at least 135 days of

instruction.

In Gap Two, Curriculum Content, Chanute had a negative

gap in all eight specialty areas. Similar to Gap One, this
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finding was also anticipated because of Chanute's short

fifty-seven day training program.

In Gap Three, Program Standards, of the ten NATEF

program standards, only one standard had a negative gap at

Chanute. The instructional staff at Chanute was below

NATEF's minimum because they lacked technical updating.

NATEF's minimum requirement for this standard is for

instructors to return to original vehicle manufacturers'

workshops, or automotive education sponsored upgrade

training.

Also, within Program Standard 9 of the NATEF self-

study conducted at Chanute, all seventeen GP instructors

were evaluated for technical competency. Only one of the

seventeen instructors fell below NATEF's minimum

requirement of six years of automotive experience. The

experience of the GP instructors ranged from four to

thirty-eight years, as indicated in Table 5 of Chapter IV.

Four of the instructors were ASE-certified. However, NATEF

requires all instructors to be ASE-certified when an

institution is seeking recertification.

Because of the above gaps, the Air Force institution

is not ready for a follow-on site-visit and program

certification by NATEF.

Further Findings. As a result of performing the NATEF

certification process, the researchers discovered three

additional findings.
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First, Chanute's mechanism to acquire vehicle training

aids, the Air Force vehicle buy program, does not appear to

supply Chanute with late-model vehicles. Instead, they

must rely on an informal process of reconditioning salvaged

vehicles, to have late-model vehicles for instructional

purposes.

Secondly, the infrequent meetings of Chanute's

advisory committee, U&TW, do not allow the committee to

perform its oversight duties adequately. As a result,

Chanute's customers' best interests (e.g., curricula,

training aids, and facilities) may not be addressed in a

timely manner.

Finally, Chanute has successfully implemented two

technologically advanced training media: computer-based

instruction (CBI) and distance-learning via satellite.

Chanute uses these training media more extensively than the

civilian training crganizations visited by the researchers.

Recommendations

Fundamental to the military training philosophy is on-

the-job training. The Chanute apprentice receives broad

exposure to maintenance training with minimal depth during

the fifty-seven days of instruction. Once the apprentice

moves on to the field, on-the-job training becomes the

primary means of training, led by the apprentice's

supervisor. AFM 77-310, Volume II, Chapter 5, provides

general guidance on establishing base-level on-the-job
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training. This general guidance allows for a wide variety

of training programs from base to base. One area of

further research could be, "Is there consistent application

throughout the Air Force of the regulation in establishing

on-the-job training programs" (i.e., is the five-level

training at one base consistent with another base, or do

some bases train apprentices better than others)?

In conducting the NATEF self-evaluation certification

process, our research looked at only one of four

apprenticeship level training programs. Just recently,

NATEF developed a certification for heavy equipment/truck

training programs (53). This new certification emphasizes

diesel engines and hydraulic systems. The other three

entry-level programs, special purpose, refueling, and

crash/fire, could be reviewed for certification under

NATEF's new program.

Not only does the civilian industry recognize

maintenance training program certification, but also

individual technician certification through ASE. Through

the course of this research, the researchers discovered

that some Air Force mechanics seek ASE-certification for

their personal professional development. For example,

through CAOanute's education office, automotive instructors

can take ASE-certification examinations. One area for

further study is, "Should the Air Force seek to certify its
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qualified mechanics through ASE, and would this have any

impact on vehicle readiness"?

Chapter Summary

This chapter summarized the three gaps and further

findings identified through this study, and presented ideas

for further research. As identified in the literature

review, the realm of automotive training in the civilian

industry is very broad. If the military is a subset of the

civilian community, it should not operate independently.

This thesis attempted to close the information gap between

a small portion of the training communities.

The researchers' study discovered the industry's best

practice is NATEF-certification. The NATEF certification

process establishes minimum standards, which are likely to

produce a better trained mechanic. The current Air Force

GP training program is not capable of meeting NATEF's

minimum standards. However, there are elements that the

Air Force could consider for adaptation:

(1) Increased frequency of advisory committee
meetings;

(2) Greater use of opportunities for instructors to
return to the civilian industry for upgrade training; and

(3) Better acquisition procedures for late-model
vehicle training aids.

With the downsizing of the force and Chanute's pending

move to Lackland AFB, now is the time for implementation of

industry's best practice.
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Appendix A: Chanute Plan of Instruction for
Apprentice General Purpose Vehicle Mechanic

POl C3ABR-7232 000
(PDS Code AD5)

PLAN OF INSTRUCTION

(Technical Training)

APPRENTICE GENERAL PURPOSE VE4ICLE MYFCHANIC

CHANUTE TECHNICAL TRAINING CENTER

17 April 1992 - Effective 17 April 1992 with class 920417

and all classes on board

ATC Form 214 JAN"4 PlEVIOUS OIlIONS AmR OUIOLICT. STANOARO COVERSHEET
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DEARTMEY OF T:11 AIR FORCE PLAN OF INSTRUCTION C3ABR4723Z OCC
3330 TECHNICAL TRAINING WING (ATC' (PDS Code ADS)
CHANUTE AIR FORCE BASE, ILLINOIS 61868-5000 17 April 1992

FORr';ORD

1. PURPOSE: This publication is the plan of instruction (POI) when the pages
listed on page A are bound into a single volume. When separated into units of
instruction, it becomes the lesson plan/part I. The PO? contains the qualitative
requirements for course C3ABR47232 000, Apprentice General Purpose Vehicle
Mechanic, in terms of objectives for each unit of instruction and shows planned
time, training standard correlation, and support materials and guidance. This
POI was developed according to ATCR 52-15.

2. COURSE DESIGN/DESCRIPTION: The instructional design for this course is
Group Paced. This course trains airmen to perform duties prescribed in AFR 39-1
for Apprentice General Purpose Vehicle Mechanic, AFSC 47232. Training includes
inspecting, maintaining, testing, adjusting, troubleshooting and repairing
automotive general purpose vehicles; gasolines and diesel engines; eleczrical,
heating/air conditioning, and hydraulic systems; power trains, suspension,
steering and brake systems; computer and emission control systems; distributor
fuel pumps and pressure time fuel systems. Training is also provided on career
progression, security, safety, maintenance management, materiel control,
maintenance publications, maintenance policies and procedures and the use of
tools and test equipment. Military training is provided in the form of
commander's calls and predeparture safety briefing.

3. REFERENCES: This POI is based on Specialty Training Standard 472X2,
April 1987, and Course Chart C3ABR47232 000, 6 August 1990.

4. TRAINING EQUIMENT: The number shown in parentheses after equipment listed
as Training Equipment under SUPPORT MATERIALS AND GUIDANCE is the planned number
of students assigned to each equipment unit.

FOR THCOMMANDER

"'ROBE!T F. TILTON, JR. , Colonel , USAF
Commander, 3340 Technical Training Group

Supersedes POI C3ABR47232 000, 1 May 1991.
OPR: 3340 Technical Training Group
Prepared by: Herbert -. McClain
DISTRIBUTION: Listed on page A
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PLAN OF INSTRUCTION/LESSOH PLAN PART I
NAMEOF INSTRUCTOR •CUmSE TIT%.E Apprenitce Genera!. ?-copse

I Vehicle Meia-ni-
.. OCK nTYL E

Vehicle Maintenance Associated Sub~ects

1. COURSE CONTENT 2. TIME

1.. orientation

a. School orientation conducted IAW WR 50-2, Attachment 4.
STS: None Meas: None

SUPErvisoR APPROVAL OF LESSON PLAN
SI.GN ATUQRE AND DATE SIGNATURE AND DATE

LC3ABRA72j2 000 , 17 Aoril IQ02
ATC ,?' 133 'NEVDoJs Et-i.,, 06.-C!C
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PLAN OF INSTRUCTION/LESSON PLAN PART I
AR CUOfSNE TICTOR • n-"s1'.1[ Apprent.ce General ?jrpose

Vehicle Mechanic
B6OCK TITLE

Vehicle Maintenance Associated Subjects
I. COURSE CONTENT 12. TIME

2. Introduction to Computer Based Training (CB-i

a. Operation of CBT keyboard. STS: None Meas: None

SUPERVISOR APPROVAL OF LESSON PLAN

UIGATURE AND DATE SIGNATU11 AND OATE

C3ABR47232 000 T 2 17 Aipril 3oo"
ATC m• 133 ~REVIOuS CTO ON oo03.ETE
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PLAN OF INSTRUCTION/LESSON PLAN PART I
MAWEOF INsTuCO, s"O A.TL.C Apprent-ce General ?Purpose

I co""'l 1ýec'naniz
BLOCK T TL[

Vehicle Maintenance Assoc'ated Subpe::s
I. COURSE CONTEmT il TIME

3. Career Progression in Vehicle Maintenance

a. Given a list of ten (10) statements and responses relating
to career progression in vehicle maintenance, without reference,
match the correct response for the statements. At least eight (8)
of ten (10) responses must be matched :orrect¢>. STS: I
Meas: W and PC Proficiency Level: A

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND DATE SIGNATURE AND DATE

C3ABR47232 000 ,ATC -I 133 "'OUs E017',0M ODW-ETE



PLANe OF INSTRUCTION/LESSON PLAN PARTI
.Amcor 641TRC-OFr I rl Apprencice Gen~eral P~ir:;ose

I Jeý,ce Mecan.ic
6L.OCK TI1'LC

~'hceMainteanance Associated Subjects
COURSE CONTENT 11. TIME-

Security

a. Given a list of five (5) statements and related responses (
pertaining to securitv classifications of informacion, without
reference, identify the cotrect response for each statement; four
(4) of -he five (5) must be correct. STS: 2a~l) Mess: W and ?C
?roficie:,cv Level: A

b. Given a list of five (5) statements and related responses (
pertaining to the use of AAjC04/SQAs ~EE-s, without reference,
identify tne correct response for each statement; four (4) of the
five (5) Onust be correct. STS: 2aý,2) 'less: W~ and PC
?rofizienc-f Level: A

C. r,.ven a list of fi.ve '5) statemients and related resoonses )
pertaining to the preivention of security violations, wit Ino u t
reference, identifv the correct response for each- s:atement: cour

of t~efive (5) -nust, be correct. STS: 2a(3) Meas: '.v and PC
Proficiency Level: A

d. Given a list of five (5) statements and related responses )
pertaining to sloecific OPSEC vulnerabilities of AFSC 472MX,
without reference, identify the correct response for each
statement; four (4) of the five (5) must be correct. STS: 2b(6)
Mess: '; and PC Proficiýency Level: A

SUPERVISOR APPROVAL OF LESSON PLAN

SI GM ArURE AN 0 OAT! ISiGNATUWE MidD OATF

9L 3l~ OS OA-t

C3Aýý723 00017 A)7,11oQU



PLAI• OF INSTRUCTION/LESSON PLAN PARTI
ik*STMUCT0% •cunst T['n Apprentice General Purpose

Vehicle Mechani:

BLOCK TITLE

Vehicle Maintenance Associa:ed Subjects
COURSE CONTENT 2. TIME

5. AF Occupational Safety and Health (AFOSH) Program 7.5

a. Given a list of five (5) statements and related responses (2)

pertaining to personnel and shop safety, without reference,

select the correct response for each statement; four (4) of the

five (5) must be correct. STS: 3a Meas: W and PC

b. Given a list of ten (10) statements and related responses (2)

pertaining to the hazards of AFSC 472XX, without reference, identify

the correct response for each statement; eight (8) of the ten (1O)

must be correct. STS: 3b Meas: W and PC Proficiency Level: A

c. Complete Federal Hazard Communication Training Program (3.51

(FHCTP) Workbook. STS: 3d Meas: FHCTP Workbook

Proficiency Level: A

SUPERVISOR APPROVAL OF LESSO PtLAN

SIGNATURE AND DATE SIGNATURE AND OATE

men T7;,•'o- UNIT DATE IDPAGE ,.

-5 000 17 Anril lQ'
ATC 0"'• 133 ,U ,iONOS•LCT
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PLAN OF INSTRUCriON/LESSON PLAN PART I

F4AUX OF NSTRUCTOI COUNse<TITLE Apprentice General Purpose

Vehicle Mechanic
BLOCK TITLE

Vehicle Maintenance Associated Subjects
I. COURSE CONTENT . TIME

6. Vehicle Maintenance Publications (Standard and Technical Orders) 19

a. Given a list of five (5) statements and related responses (21
pertaining to the use of the Standard Publication System, without
reference, identify the correct response for each statement; four
(4) of five (5) must be correct. STS: 5a Meas: W and PC
Proficiency Level: A

b. Given ten (10) statements and related responses pertaining (4)
to the use of the Technical Order System, without reference.
identify the cor-ect response for each statement; eight (8) of
ten (10) must be correct. STS: 5b Meas: W and PC
Proficiency Level: A

c. Given a technical publication, microfiche, viewer, and a (13)
list of technical order subjects, locate specific information on
the subjects; eight (8) out of ten (10) must be correct, with no
mcre than two (2) instructor assists. STS: 5d Meas: PC
Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLANd

SIGNATURE AND DATE SIGNATURE ANO OATE

DOIOC UUB 0 NIT6 0ATe E %0 N.

"C 3A'B"R "4 7 2 "3 2 0 0 0 T 1 7 A pr i l 1 9 9 2 I
ATC rO 'IN 133 A 9 VIOusao, 0 o" O9.E.
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PLAN OF INSTRUCTION/LESSON PLAN PART I
NAiMEOF IwSvUCTOR coUnSe nrLE Apprentice General Purpose

I JVehicle 'Me-ha'i-
RLOCK T•%..E

Vehicle Maintenance Associated Subjects
1. COURSE CNTENT . TIME

7. Vehicle Maintenance (Materiel Control)

a. Given a list of five (5) statements and related responses (1)
pertaining to property responsibility and accountability, without
reference, identify the correct response for each statement; four
(4) of the five (5) must be correct. STS: 6a Mess: W and PC
Proficiency Level: A

b. Given a list of five (5) statements and related responses (1)
pe-taining to cross-referencing part/stock numbers, without
reference, identify the correct response for each statement;
four (4) of the five (5) must be correct. STS: 6b Mess: W and PC

c. Given microfiche, viewer, and a list of part and stock (3)
numbers, cross-reference the part and stock numbers; six (6) out of
ten (10) must be correct, with no more than three (3) instructor
assists. STS: 6b Meas: PC Proficiency Level: la

SUPERVISOR APPR VAL OF LESSON PLA

SIGNATURE AND DATE SIGNATURE LAD DATE

P0 iKuaSOOK up"'r DATIE 'AGE NO.

C3ABR47232 000 . 1 17 Anti! la 10'3
ATC J'M"76 133 0R9VIOUS COI OBELET
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PLAN OF iNSTRUCTION/LESSON PLAN PART I
NOf AMC0ITMUTACOuRsE TITL Apprentice General Purpose

I Vehicle Mechanic
BLOCK TITLE

Vehicle Maintenance Associated Subjects
C. COURSE CONTENT 12. Timf

8. Vehicle Maintenance Management 4

a. Given a list of five (5) statements and related responses ()
pertaining to functions of transportation management units, without
reference, select the correct response for each statement; four (4)
of the five (5) must be correct. STS: 7a Meas: W and PC
Proficiency Level: A

b. Given a list of five (5) responsibilities of vehicle (l
maintenance staff and their related staff agencies, identify the
agency that performs the responsibility; four (4) of the five (5)
must be correct. STS: 7b Meas: W and PC Proficiency Level: A

c. Given a list of ten (10) duties and related workcenters ()
pertaining to the functions of vehicle maintenance units, withou:
reference, select the correct duty to its proper workcenter; eight
(8) of the ten (10) must be correct. STS: 7c Meas: W and PC
Proficiency Level: A

SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE SIGNATURE AND DATE

-a- NUMSER••( U~T •T [oGW

C3ABR47232 000 ix Uf8 D7ATE ! Q21 1
vi 17 Atnril IQ02 1

JUN , 133vous ?,oao,•C,
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PLANq OF INSTRUCTION/LESSON PLAN PART I
MAW Z OF NSTRUCTOR C RIC T Apprentice General Purpose

I 'Vehicle Mechanic
OLOCK TIE

Vehicle Maintenance Associated Subjects
1. COURSE CONTENT 2. TiME

9. Special Maintenance Policies and Procedures 5

a. Given a list of five (5) statements and related responses (1.5)
pertaining to corrosion control procedures, without reference,
identify the correct response for each statement; four (4) of the
five (5) must be correct. STS: 9b Meas: W and PC
Proficiency Level: a

b. Give a list of five (5) statements and related responses (1)
pertaining to preparation of vehicles for storage, without
reference, identify the correct response for each statement; four
(4) of the five (5) must be correct. STS: 9c Meas: W and PC
Proficiency Level: a

c. Given a list of five (5) statements and related responses (.5]
pertaining to preparation of vehicles for shipment, without
reference, identify the correct response for each statement; four
(4) of the five (5) must be correct. STS: 9d Meas: W and PC
Proficiency Level: a

d. Given a list of five (5) statements and related responses (1.5)
pertaining to the Materiel Deficiency Reporting System, without
reference, identify the correct response for each statement; four
(4Y of the five (5) must be correct. STS: 9e Meas: W and PC
Proficiency Level: A

e. Given a list of five (5) statements pertaining to Warranty (.5)
Compliance Policies, without reference, select the statements
that are correct; four (4) of the five (5) must be correct.
STS: 9f Meas: W and PC Proficiency Level: a

SUPERVISOR APPR VAL OF LESSON PLAN

SIGNATURE AND DATE SIGNATURE AND DATE

MOCK~mc I..I oc u T DAoTE PAG N*E o..
C3ABR47232 000 TL 17 Ar il 192

LIN 7" 133 01 T1ON OS0. E
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PILAN OF INSTRUCTION/LESSON PLAN PART I
MAUrOFlit 4'JCTOn ONoulstn Tr-Iz Apprentice General Purpose

Vehicle Mechanic
S%.OCK TITLE

Vehicle Maintenance Associated Subjects
1. COURSE CONTENT I TImE

10. Use Tools and Test Equipment 8

a. Given a list of twenty (20) tools/test equipment and a list
of uses, without reference, correctly select each tool/test
equipment to its use; at least sixteen (16) of twenty (20) must be
selected correctly. STS: 10 Meas: W and PC

SUPERVISOR APPROVAL OF LESSON PLA

SUGNATJRE AND DATE S4GNATURE AMD DATE

PO, SuLtoc U@LOCK OATS E NO

C3ABR47232 000 T /11 17 ADril 19Q2 t0
ATC ro M* 133 'RCvwous tITboM OSSOLETE
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PLAN OF INSTRUCTION/LESSON PLAN PART I
M.AU OF NST.JCTOR A ccmse TI.T Apprentice General Purpose

I Vehicle Mechanic

@LOCK TITLE

Gasoline and Diesel Engines
I, COURSEC NTENT J2. TIME

I. Gasoline Engine Operation 6

a. Given eight (8) phrases and responses relating to the
operation of gasoline engines, without reference, select the best
response for each phrase. Six (6) out of eight (8) must be
selected correctly. STS: 12a Mess: W and PC
Proficiency Level: B

SUPERVISOR APPROVAL OF LES-SO PLAN

SIGNATURE AND DATE SIGNATURE AND CATE

*O1 4LMSU'M" l 1 SOOC UNT OAC N "GG NO.

C3ABR47232 000 17 .. 1 1a .
ATC "Oft" T33 ,,v, oWs COITION o-L.-TE
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PLAN OF INSTRUCT1ON/LESSON PLAN, PART I
-14TIOR ,WSTNUC-o couR3s nr Apprentice General Purpose

I Vehicle Mechanic
&LOCK I TL.

Gasoline and Diesel Engines
-1. COURSE CONTENT 2. TIME

2. Disassemble, Inspect, and Reassemble Engine 19

a. Given an engine trainer and tools, as a team member, (8)

disassemble the engine IAW manufacturer's procedures, specifications,

and safety practices, with no more than four (4) instructor assists.

STS: 12c Meas: PC Proficiency Level: 2b

b. Given a disassembled engine trainer and tools, as a team (3)

member, inspect engine parts IAW manufacturer's procedures,

specifications, and safety practices, with no more than four (4)

instructor assists. STS: 12d Meas: PC Proficiency Level: 2b

c. Given a disassembled engine trainer, tools and test (8V

equipment, as a team member, reassemble the engine lAW manufacturer's

procedures, specifications, and safety practices with no more than

four (4) instructor assists. SIS: 12e Meas: PC

Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND OATE SIGNATURE A40 DATE

Po, •UMSA •BLO( MfIT OAT

C3ABR47232 000 2 17 Anril Q1.2 21

ATC '0Ib 133 P*C~V,0uS COITION 0890tCIE
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PLAN OF INSTRUCTION/LESSON PLAN PART I

NAME Or 1437MUCTO A Apprentice General Purpose

Vehicle Mechanic
GLOCK ¶~.

Gasoline and Diesel Engines
COURSE CONENT Z TIME

3. Exhaust System, Valve Train, and Cooling System 12

a. Given an engine trainer and tools, as a team member, inspect (1)

the engine exhaust system lAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 13i Meas: PC
Proficiency Level: 2b

b. Given an engine trainer and tools, as a team member, maintain (1)
the engine exhaust system lAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 12h(6), 13h(7) Meas: PC
Proficiency Level: 2b

c. Given an engine trainer, test equipment, and tools, as a team (3)
member, troubleshoot the valve train lAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 12g(l) Meas: PC
Proficiency Level: 2b

d. Given an engine trainer, test equipment, and tools, as a team (2)
member, maintain the valve train 1AW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 12h(l) Meas: PC
Proficiency Level: 2b

e. Given an engine trainer, test equipment, and tools, as a (2.5)
member, troubleshoot the engine cooling system IAW manufacturer's
procedures, specifications, and safety practices, with no more than
two (2) instructor assists. STS: 12g(2), 13g(2) Meas: PC
Proficiency Level: 2b

f. Given an engine trainer, test equipment, and tools, as a (2.5)
team member, maintain the engine cooling system lAW manufacturer's
procedures, specifications, and safety practices, with no more
than two (2) instructor assists. STS: 9a, 12h(2), 13h(2)
Meas: PC Proficiency Level: 2b

SUPERVISOR APPR0VAL OF LESSON PLAN

SIGNATURE AND DATE SIGNATURE AND DATE
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PLAN Of INSTRUCTON/LESSON PLAN PART I
NAM KKm,-SjITI fCTOR couast Fnc Apprentice General ?urpose

I 'Vehicle Mecthani:
SLOCK TITLE

Gasoline and Diesel Engines
1. COURSE CONTENT 11 TIME

4. Lubrication System, Air/Fuel System, and Emission Controls 13

a. Given an engine trainer and tools, as a team member, (1)
troubleshoot the engine lubrication system 1AW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) instructor assists. STS: 13g(6) Meas: PC
Proficiency Level: 2b

b. Given an engine trainer and tools, as a team member, (l)
maintain the engine lubrication system IAW manufacturer's procedures,
specifications, and safety practices with no more than two (2)
instructor assists. STS: 12h(5), 13h(6) Meas: PC
Proficiency Level: 2b

c. Given an engine trainer, test equipment, and tools, as a (3.5)
team member, troubleshoot the air/fuel system lAW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) instructor assists. STS: 12g(3) Meas: ?C
Proficiency Level: 2b

d. Given an engine trainer, test equipment, and tools, as a (1.5)
team member, maintain the air/fuel system IAW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) instructor assists. STS: 12h(3) Meas: PC
Proficiency Level: 2b

e. Given an engine trainer, test equipment, and tools, as a (4)
team member, troubleshoot the emission control system lAW
manufacturer's procedures, specifications, and safety practices,
with no more than two (2) instructor assists. STS: 12g( 4 ),
13g(5) Mess: PC Proficiency Level: 2b

f. Given an engine trainer, test equipment, and tools, as a (2)
team member, maintain the emission control system IA4 manufacturer's
procedures, specifications, and safety practices, with no more than
two (2) instructor assists. STS: 12h(4), 13h(5) Mess: PC
Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PtALN

SIGNATURE AND DATE SIGNATURE AND DATE
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PLAN OF INSTRUCTION/LESSON PLAN PART I

.Aid WO' u M. Apprenz~e 5e"era. ?-i:rpose
Vehi•le .ezhan;:

@1. oCIL r.TLE

5asoline and Diesel Engines

C. cOURSE CNTENT . TIME

,. Di.esel -Erngi.nes 
4.5

a. Given a list of phrases and related responses pertaining to

the operation of diesel engines, without reference, select the

response that best comoletes the phrase. At least eight (8) of

ten (10) must be answered correct:v. STS: 13a Meas: W and ?C

?roficiency Level: 3

SUPERVISOR APPROVAL OF LESSON PLAI

SIGNATURE1 AND DATE SICOATURE AND DATE
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PLAN OF INSTRUCTION/LESSON PLAN PART I
.AMI[ OFSTRUCTO AI CORSCIME Apprentlce General Purpose

I Vehicle Mec'ani:
@LOCK -irLE

Gasoline and Diesel Engines
1. COURSE CONTENT 2. TImE

7. Disassemble, Inspect, and Reassemble a Diesel Engine 16

a. Given a 6.2 liter diesel engine, tools, and technical (6)
order, as a team metiber disassemble the engine 1AW TO procedures.
specifications, and safety practices, with a maximum of three (3)
instructor assists. STS: l3c Meas: PC Proficiency Level: 1b

b. Given a 6.2 liter diesel engine, tools, and technical
order, as a team member inspect engine parts IAW TO procedures,
specifications, and safety practices with a maximum of two (:)
instructor assists. STS: 13d Meas: ?C Proficiency Level: 2b

c. Given a 6.2 liter iiesel engine, tools, and technical (6)
order, as a team member reassemble the engine lAW TO procedures,
spec fications, and safety practices with a maximum of three (3)
instructor assists. STS: 73e Meas: PC Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND OATE SIGNATURE AMD OATE

C3ABRý,7232 000 i7!Ari1923

ATC j-- 133 "EVOJS EDITION 0osO.EE

98



PLAN OF INSTRUCTION/LESSON PLAN PART I
.uAoy 1 INSMUCo Cuns!IsTLE Apprentice Genera. Purpose

I Vehic le Mechanic

BLOCK TITLE

Gasoline and Diesel Engines
1. COURSE CONTENT I TIME

S. Unit Injeczion Fuel System 19.5

a. Given a diesel engine, Lools, test equipment, and applicable (2.5)
technical order, as a team member troubleshoot the air system IAW TO

procedures, specifications, and safety practices with a maximum of
one (1) instructor assist. STS: 13L) Meas: PC
Proficiency Level: 2b

b. Given a diesel engine, and cools, as a team member, maintain (2.5)
the air system 1AW manufacturer's procedures, specifications, and
safety practices with a maximum of one (1) instructor assist.
STS: 13h(W) Meas: PC Proficiency Level: 2b

c. Given a diesel engine, tools, and applicable technical order, (2.5)
as a team member, troubleshoot the fuel system 1A1, TO procedures,

specifications, and safety practices wi:h a maximum of two (2)
instructor assists. STS: 13g(3) Meas: PC

d. Given a diesel engine, tools, and applicable technical order, (5.5
as a team member, troubleshoot to maintain the valve train system IAW,
TO procedures, specifications, and safety practices with a maximum or
one (1) instructor assists. STS: 132(l), 13h(l) Meas: PC
Proficiency Level: 2b

e. Given a diesel engine, tools, and applicable technical order, (6.5)
as a team member, adjust the unit injection system lAW TO procedures,
specifications, and safety practices with a maximum of three (3)
instructor assists. STS: 13h(3) Meas: PC

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND •OTE SIGNATURE AND OATE
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PLAN OF IHSTRUCTION/LESSON PLAN PART I
MIDor ksTMUC cOF•uR"C We Apprentice General purpose7 Vehicle Me:haniz
LOCK TITLE

Gasoline and Diesel Engines
1. COURSE CONTENT 2. TIME

9. multiple Pump Fuel System 16

a. Given a diesel engine, and tools, as a team member, (3)
troubleshoot the fuel system 1AW the manufacturer's procedures,
specifications, and safety practices with a maximum of one (l)
instructor assist. STS: 13q(3) Meas: PC
Proficiency Level: 2b

b. Given a diesel engine, tools, and applicable technical (13)
order, as a team member, maintain the valve train system IAW TO
procedures, specifications, and safety practices with a maximum
of two (2) instructor assists. STS: 13h(1) Mess: PC

SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE SIGNATURE AND DATE

C3ABR47232 0001
ATC j•",133 ýMZ,•.oy$ garom oesoi.ir.

100



PLAN OF INSTRUCTION/LESSON PLAN PART I
.Amcor 'OWNs.C COW RSE "61 ADOren:lCe General Furcose

Vehicle Mechanic

St.O CK I1TLC

Electrical, Heating/Air Condi:ioning, and Hydraulics
COURSE CONTENT I2 TIME

1. Fundamentals of Electricity 6

a. Given ten (10) statements and related responses concerning (A)
the Fundam~entals of Electricity, without reference, select the
response that completes the statement, a: least seven (7) of the
ten (10) must be selected correctly. STS: 14a Meas: W and PC
Proficiency Level: B

b. Given a list of ten (10) termns and a list of symbols (3)
concerning the Fundamentals of Electricity, without reference,
correctly select the terms that match the symbols, at least seven
(7) of the ten (10) must be selected correctly. STS: 1ab
Meas: W and PC

c. Given an electrical schematic, and a circuit board trainer, (9)
assemble an electrical circuit :AW trainer instructions and safety
practices with a maxinum of two (2) instructor assists. STS: 14b
Meas: PC Proficiency Level: 2b

SUPERVISOR APPROVAL Of LESSON PLAN
SIGNATURE AND DAOTE SIGNATURE AND DATE
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PLAN OF INSTRUCTOW/LESSON PLAN PART I
M*NK OF M.TRU•TOM u Apprentice General 'jrpose
*LOCI TITLEI Vehicle Mechanic

Liectrical, Heatine/Air Conditionina. and Hydraulics
1. COURSE CONTENT L TIME

2. Vehicle Batteries

a. Given ten (10) statements and related responses concerning (3)
the operation of vehicle batteries, without reference, select the
response that completes the statement, at least seven (7) of the
ten (10) must be selected correctly. STS: 14c(1)
Meas: W and PC Proficiency Level: B

b. Given technical publications, tools, test equipment, and (2)
a battery, as a team member, troubleshoot the battery lAW
technical publication, specifications, and safety practices with
a maximum of three (3) instructor assists. STS: 14d(l)
Meas: PC Proficiency Level: 2b

c. Given tools, and a battery, as a team member, maintain (3)
the battery IAW manufacturer's procedures, specifications, and
safety practices with a maximum of two (2) instructor assists.
STS: 14e(l) Meas: PC Proficiency Level: 2b

SPERVISOR APPROVAL OF LESSO PLA

SIGNATURE AND DATE SIGNATURE AND DATE
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PLAN OF INSTRUCTION/LESSON PLAN PART I
"4AMK :0'S Crook COURSE 'n%19 Apprentice Genera, ?urpose

I Vehicle Mechanic

BLOCK TITLE

Electrical, Heating/Air Conditioning, and Hydraulics
1. COURSE CONTENT J2. TIME

3. Starting Systems 9

a. Given ten (10) statements and related responses concerning (3)
the operating principles of the starting system, without reference,
select the response that completes the statement, at least seven (7)
of the ten (10) must be selected correctly. STS: 14c(2)
Meas: W and PC Proficiency Level: B

b. Given an engine trainer, technical publication, tools and (3.5)
test equipment, as a team member, troubleshoot the starting system
1AW technical publication, manufacturer's procedures and safety
practices with a maximum of two (2) instructor assists.

STS: 1Ad(2) Meas: PC Proficiency Level: 2b

c. Given an engine trainer, technical publication and tools, (2.5)
as a team member, maintain the starting system lAW technical
publication, specifications and safety practices with a maximum
of two (2) instructor assists. STS: 14e(2) Meas: PC
Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE SIGNATURE AND DATE
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PLAN OF INSTRUCTION/LESSON OLAM PARTI
NAMI OF NSTRCMItR counsE T Apprentice General Purpose

I Vehicle Mechanic
SLOCK TITLE

Electrical, Heating/Air Conditioning, and Hydraulics
1. COURSE CONTENT I. TIME

4. AC Charging Systems 8

a. Given ten (10) statements and related responses concerning (3)
the operating principles of the AC charging system, without
reference, select the response that completes the statement, at
least seven (7) of the ten (10) must be selected correctly.
STS: 14c(3)(b) Meas: W and PC Proficiency Level: B

b. Given technical publications, tools, test equipment, and (2.5)
an engine trainer, as a team member, troubleshoot the AC charging
system 1AW technical publication, specifications, and safety
practices with a maximum of three (3) instructor assists.
STS: 14d(3)(b) Mess: PC Proficiency Level: 2b

c. Given technical publication, tools, test equipment, and an (2.5)
engine trainer, as a team member, maintain the AC charging system
IAW technical publication, specification, and safety practices with
a maximum of three (3) instructor assists. STS: 14e(3)(b)
Meas: PC Proficiency Level: 2b

SUPERvISOR APPROVAL OF LESSON PLMi

IGNATURE AND DATE ISIGNATURE AND DATE
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PLAN OF INSTRUCT1ON/LESSON PLAN PART I
"AMC 01-cUs 0A Apprentice General Purpose

Vehicle Mechanic

S.OCK !"%E

Electrical, Heating/Air Conditioning, and Hydraulics
-I COURSE CONTENT I2 TIME

5. Solid State Ignition Systems 16

a. Given ten (10) statements and related responses concerning (2)
the operation of the solid state ignition system, without reference,
select the response that completes the statement, at least seven (7)
of the ten (10) must be selected correctly. STS: 14c(4)(b)
Meas: W and PC Proficiency Level: B

b. Given tools, test equipment, and an engine trainer, as a (4.5)
team member, troubleshoot the solid state ignition system IAW
technical publication, specifications, and safety practices, with a

maximum of three (3) instructor assists. STS: 14d(4)(b) Mess: PC
Proficiency Level: 2b

c. Given tools, test equipment, and an engine trainer, as a (1.5)
team member, maintain the solid state ignition system IAW technical
publication, specifications, and safety practices, with a maximum of
three (3) instructor assists. STS: l4e(4)(b) Meas: PC
Proficiency Level: 2b

d. Given ten (10) statements and related responses concerning (3)
the computer coinrol system, without reference, select the response
that completes the statement, at least seven (7) of the ten (10)
must be selected correctly. STS: 14c(7) Meas: W and PC

e. Given a vehicle, as a team member, troubleshoot to maintain (5)
the computer control system, IAW manufacturer's procedures and
safety practices, with no more than two (2) instructor assists.
STS: 14d(7), 14e(7) Meas: PC

SUPERVISOR APPROVAL OF LESSON PLAN

SIGMANURE AND DATE SIGNATURE AND OATE
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PLAN OF INSTRUCTION/LEWON PLAN PARTI
WANT OFNS'C-Z COVRtC Apprentice General Purpose

Vehicle Mechanic
ILOCK TIME

Electrical, Heating/Air Conditioning, and Hydraulics
. COURSE CONTENT Z. TIME

6. Lighting and Warning Sys:ems

a. Given ten (10) statements and related responses concerning (I)
the operation of the lighting system, without reference, select
the response that completes the statement, at least seven (7) of
the ten (10) must be selected correctly. STS: 14c(5) Mess: W
and PC Proficiency Level: B

b. Given tools, test equipment, lighting and warning system (2)
trainer, as a team member, troubleshoot the lighting system LAW
manufacturer's procedures, specifications, and safety practices
with a maximum of two (2) instructor assists. STS: 14d(5)
Mess: PC Proficiency Level: 2b

c. Given a vehicle, and tools, as a team member, maintain (1)
the lighting system TAW manufacturer's procedures, specifications,
and safety practices with a maximum of two (2) instructor assists.
STS: 14e(5) Mess: PC Proficiency Level: 2b

d. Given ten (10) statements and related responses concerning ()
the operation of the warning system, select the response that
completes the statement, at least seven (7) of the ten (10) must
be selected correctly. STS: 14c(6) Mess: W and PC
Proficiency Level: B

e. Given a vehicle, tools, and test equipment, as a team (2)
member, troubleshoot to maintain the warning system 1AW
manufacturer's specifications, and safety practices with a
maximum of three (3) instructor assists. STS: 14d(6), 14e(6)
Mess: PC Proficiency Level: 2b

SUPERVISOR APPR VAL OF LESSON PLAN
SIGNATURE AND DATE ,SGNATURE AND DATE
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PLAN OF INSTRUCTION/LESSON PLAN PART I
ISMOV ffO 'N couMs[ liTLI Apprentice General Purpose

7c" Vehicle Mechanic
26.OCK TITLE

Electrical, Heating/Air Conditioning, and Hydraulics
I. COURSE CONTENT 2 TIME

8. Heating/Air Conditioning System 16

a. Given ten (10) phrases and responses relating to the (6)
operation of the heating/air conditioning system, without reference,
select the best response for each phrase. Seven (7) out of ten (10)
must be selected correctly. STS: 20a Meas: W and PC
Proficiency Level: B

b. Given a trainer and flow chart, troubleshoot the air (3)
conditioning trainer lAW flow chart procedures and safety practices
with no more than two (2) instructor assists. STS: 20b(2) Meas: PC
Proficiency Level: lb

c. Given a vehicle, tools and test equipment, as a team member, (3)
maintain the air conditioning system IAW manufacturer's procedures,
specifications, and safety practices with NO more than three (3)
instructor assists. STS: 20c(2) Meas: PC Proficiency Level: lb

d. Given a trainer and flow chart, troubleshoot to maintain the (4)
heating trainer lAW flow chart procedures and safety practices, with
no more than three (3) instructor assists. STS: 20b(l), 20c(l)
Meas: PC Proficiency Level: 2b

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
Modern Automotive Mechanics and Workbook
C3ABR472XX 000-HO-308, Basic Air Conditioning

SUPERVISOR APPROVAL OF LESSON PLAi
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PLAN OF INSTRUCTION/LESSON PLAN PART I
W AMK goFN$CTO A COURSE nTý. Apprentice General Purpose

T Vehicle Mechanic
BLOCK TITLE

Electrical, Heating/Air Conditioning, and Hydraulics
1. COURSE CONTENT 2. TIME

9. Hydraulic Systems

a. Given ten (10) phrases and responses about the fundamentals (5)
of hydraulic systems, without reference, correctly select the
response that completes the phrase. Seven (7) out of ten (10)
responses must be correct. STS: 15a Meas: W and PC
Proficiency Level: B

b. Given a hydraulic diagram, and a list of components, (2)
correctly identify seven (7) out of ten (10) components with no
more than one (1) instructor assist. STS: 15b Meas: W and PC

c. Given five (5) hydraulic schematics, and color markers, (3)
correctly trace the fluid flow IAW instructions, with no more
than two (2) instructor assists per schematic. Four (4) out of
five (5) schematics must be traced correctly. STS: 15b
Meas: PC Proficiency Level: 2b

d. Using a trainer, and tools, as a team member, maintain the (.5)
hydraulic system's filters/strainers lAW manufacturer's procedures,
specifications and safety practices with no more than two (2)
instructor assists. STS: 15d(4) Meas: PC Proficiency Level: 2b

e. Using a trainer, and tools, as a team member, maintain the (.5)
hydraulic system's accumulator 1AW manufacturer's procedures,
specifications and safety practices with no more than two (2)
instructor assists. STS: 15d(6) Meas: PC Proficiency Level: 2b

f. Using a trainer, and tools, as a team member, maintain the (.5)
hydraulic system's fittings and lines lAW manufacturer's procedures,
specifications and safety practices with no more than one (1)
instructor assist. STS: 15d(5) Meas: PC Proficiency Level: 2b

g. Using a trainer, and tools, as a team member, maintain the (.5)
hydraulic system pump(s) IAW manufacturer's procedures, specifications,
and safety practices with no more than one (1) instructor assist.
STS: 15d(l) Meas: PC Proficiency Level: 2b

SUPERVISOR APPRVAL OF LESSON PLAN
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PLAN OF INSTRUCTION/LELSON PLAN PART
MAMIEOF ISCmOM COURse "" Apprentice General Purpose

I Vehicle 'ýechani:
SLOCK TITLE

Power Train, Susoension, Steering, Brakes, Maintenance and Inspection
1. COURSE CONTENT 2. TIME

1. Suspension Systems 13.5

a. Given ten (10) statements and related responses about the (7)
function of the suspension systems, without reference, identify the
correct response for each statement. At least eight (8) out of
ten (10) must be answered correctly. STS: 17a Mess: W and PC
Proficiency Level: B

b. Given a vehicle, tools, and equipment, as a team member, (2.5)
inspect the suspension system 1AW manufacturer's procedures,
specifications, and safety practices, with no more than two
(2) instructor assists. STS: l7b Meas: PC
Proficiency Level: Zb

c. Given a vehicle, tools, and equipment, remove a shock (i)
absorber 1AW manufacturer's procedures, specifications, and safety
practices, with no more than one (1) instructor assist. STS: 1

7
c

Mess: PC Proficiency Level: lb

d. Given a vehicle, tools, and equipment, install a shock Cl)
absorber, 1AW manufacturer's procedures, specifications, and
safety practices, with no more than one (1) instructor assist.
STS: 17d Meas: PC Proficiency Level: lb

e. Given a wheel bearing, pack the wheel bearing IAW packing (2)
procedures and safety practices, with no more than two (2) instructor
assists. STS: 17e Mesa: PC Proficiency Level: 2b

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
Modern Automotive Mechanics and Workbook

Audiovisual Aids
Transparency Set: Suspension System and Frames
Film 611004B, ABC's of Automotive Chassis

SUfPERVISOR APPROVAL OF LISSN PLAN
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PLA•4 OF INSTRUCTION/LESSON PLAN PART I
NAMEoWJSC• TOACC Ase Ina Apprentice General Purpose

Vehicle Mechanic
GLOCK TITL.

Power -rain, Suspension, Steering, Brakes, Maintenance and insvection
1. COURSE CONTENT 2. TIME

2. Steering Systems 16.5

a. Given ten (10) statements and related responses about (6.5)
the functions of the steering systems, without reference, select
the correct response for the statement. At least eight (8) out
of ten (10) must be correct. STS: 18a Meas: W and PC
Proficiency Level: B

b. Given a vehicle, tools, and equipment, as a team member, (2)
inspect the steering system LAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: l8b Mess: PC Proficiency Level: 2b

c. Given applicable technical order and a list of steps for (1)
removing a steering gear, arrange the steps in the logical
sequence, at least three (3) out of five (5) steps must be
correct. STS: 18c Mess: W and PC Proficiency Level: b

d. Given applicable technical order and a list of steps for (I)
installing a steering gear, arrange the steps in the logical
sequence, at least three (3) out of five (5) steps must be
correct. STS: 18d Meas: W and PC Proficiency Level: b

e. Given five (5) statements and related responses about (2)
steering system troubleshooting procedures, without reference,
select the response that completes the statement, at least four (4)
ýut of five (5) must be correct. STS: 1Be Meas: W and PC
Proficiency Level: b

f. Given a vehicle, tools, equipment, and technical order, (4)
as a team member, adjust a steering gear lAW technical order
procedures, specification, and safety practices, with no more
than two (2) instructor assists. STS: 18f Meas: PC
Proficiency Level: 2b

SUPERVISOR APPVAL. OF LESSON PLAN
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PLAN OF INSTRUCTION/LESSON PLAN PART I
NAM E 0 1 COU IU0ASE I Aoorentice General ?-uJrDose

Vehicle Mec'anic
MOCK TI TLE

Power Train, Suspension, Steering, Brakes, Maintenance and insoec:ion
I. COURSE ONTENT I TIME

3. Clutches 6

a. Given five (5) statements and related responses about (3)
the operation of the clutch, without reference select the correct
response for each statement. At least three (3) of the five (5)
statements must be selected correctly. STS: 16a Meas: W and PC

b. Given a vehicle, and tools, as a team member, troubleshoot (3)
to maintain a clutch lAW manufacturer's procedures, specifications,
and safety practices, with a maximum of two (2) instructor assists.
STS: 16b, i6c(2) Meas: PC Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND DATE SIGNATURE AND DATE

Pot •IjlgeR k.O, UNIT DAT -4Act '40-
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PLAN OF INSTRUCTION/LE1=ON PLAN PART I
NAME O. ,IN TosCTOA counSt Tn-t Apprentice General Purpose

Vehicle Mechanic
@L O CK nTI•

Power Train, Suspension, Steering, Brakes, Maintenance and Inspec:ion
COURSE CONTENT 2 TIME

-. Transmissions 12

a. Given eight (8) statements and related responses about the (8)
operation of the transmission, without reference select the correct
response for each statement. At least six (6) of the eight (8)
statements must be selected correctly. STS: 16a Meas: W and PC

b. Given a vehicle, tools, and technical order, as a team (4)

member, troubleshoot to maintain an automatic transmission 1AW
manufacturer's procedures, specifications, and safety practices,
with a maximum of two (2) instructor assists. STS: 16b, 16c(l)
Meas: PC Proficiency Level: 2b

SUPERVISOR APPROVAL OF SO PL

SIGNATURE AND DATE SIGNATURE AJ0 OATE

CABR4732 000 DATE

o3' Au a00 •'T'4 17I Arril 19 1
ATC ,oosw 133 Rtv, ous tj o. oeswct's
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PLAN OF INSTRUCTION/LESSON PLAN PART I
NAM K COURSE TEI LE Apprentice General ?ur:ose

I Vehicle vechan;:
GLOCK TITLE

Power Train, Suspensilon, Steering, Brakes, Maintenance and Insoection
I. COURSE CNTENT I TME

3. Transfer Case!Auxiliprv Gear Box 4.5

a. Given five (5) statements and related responses about the (2
operation of the transfer case/auxiliary gear box, without reference,
select the correct response for each statement. At least three (3)
of the five (5) statements must be selected correctly. STS: 16a
?feas: W and PC

b. Given a vehicle, and tools, as a team member, troubleshoot (2
to maintain a transfer case/auxiliary gear box, IAW manufacturer's
procedures, specifications, and safety practices, with a maximum of
two (2) instructor assists. STS: 16b, 16c(3) Meas: PC
Proficiency Level: Zb

SUPERVISOR APPROVAl. Or LESSON PLAw

SIGNATUIE AND DATE SIGNATURE AND DATE

SA? T E AE NO
,C3ABR7232 000 1V U.5/6 17 Aoril 1Q92 63
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PLAN OF INSTRUCT1ION/L ESON PLAN PART I
W AMx o, ý"uc cou si n . Apprentice General ?urpose

Vehicle Mechan i:

"BLOCK ITLE ?

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection
I. COURSE CONTENT IL TIME

7. Drive Train (Drive Shaft) 3.5

a. Given five (5) statements and related responses about the (1.5)
operation of the drive train (drive shaft), without reference,
select the correct response for each statement. At least four (4)
of the five (5) statements must be selected correctly. STS: 16a
Meas: W and PC

b. Given a vehicle, and tools, as a team member, troubleshoot (2)
to maintain the drive train (drive shaft) lAW manufacturer's
procedures, specifications, and safety practices, with a maximun of
two (2) instructor assists. STS: 16b, 16c(5) Meas: PC
Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PL AN
SIHA1URE AND DATE SGNATURE AND DATE

[;0.u MUMMER UNIT OTE Act M0o.
3ABR47232 IV 7 17 Arril 19P2 65

ATC "4 133 PREvIous 9CS,•O OBSOLETE
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"PLAN OF INSTRUCTION/LES•ON PLAN PART I
WAMO , N51UJCcous Rc T lL Apprentice General Purpose

I Vehicle *Mechanic
t,3OCK TITLE

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection

1. COURSE CONTENT I. T___

8. Drive Axle 7

a. Given five (5) statements and related responses about the (4)
operation of the drive axle assembly, without reference, select the
correct response for each statement. At least four (4) of the
five (5) statements must be selected correctly. STS: 16a
Meas: W and PC Proficiency Level: B

b. Given a vehicle, tools, and equipment, as a team member, (3)
troubleshoot to maintain the drive axle assembly 1AW manufacturer's
procedures, specifications and safety practices, with a maximum of
two (2) instructor assists. STS: 16b, 16c(4) Mess: PC
Proficiency Level: 2b

SUPERVISOR APPROVAl. OF LESSOM PLAN
SIGNATURE AND DATE SIGNATURE AND DATE

C3ABR47232 000 TV 8 17 Anril 1992[ OA7

ATC UN 133 *REV, Us To.Og"L.T
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PLAN OF iNSTRUCTION/LESSON PLAN PART I
" IQ FNkSTRUC't COumS, 'nl5 I.t Apprentice General Purpose

Vehicle Mechanic
ULOCK TITLE

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection
I. COURSE CONTENT 2. TIME

9. Wheels and Tires 4

a. Given five (5) statements and related responses about the
procedures for maintaining wheels and tires, without reference
select the correct response for each statement. At least four (4)
of the five (5) statements must be selected correctly. STS: 16c(6)
Meas: W and PC Proficiency Level: b

SUPERVISOR APPROVAL OF LESSON PLAN

SIGIATURE AND OATE SIGNATURE AND DATE

0, dUNSR m~ooc UN? GY
C3AB4722 00 1-or ATEP AGE .40.

C3A3R47232 000 TV 9 17 Anril lQ?2 60
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PLAN OF INSTRUCTION/LESSON PLAN PART I
k AM 9[0 'IN ST•¢rOW C-O Apprentice General Purpose

SLOCX 'E 

Vie

Power Train, Suspension, Steering, Brakes, Maintenance and Inspection
t. COURSE CONTENT . TiMe

.0. Brake Systems 15.5

a. Given ten (10) statements and related responses on operating (7.5)
principles of hydraulic brake, without reference, select the
correct response for each statement. At least seven (7) out of
ten (10) must be correct. STS: 19a Meas: W and PC

b. Given a vehicle, tools, technical order, and equipment, as a (2)
team member, troubleshoot a hydraulic brake system !AW manufacturer's
procedures, specifications, and safety practices, with no more
than two (2) instructor assists. STS: 19b(l) Meas: PC

Proficiency Level: 2b

c. Given a vehicle, tools, technical order, and equipment, as a (3)
team member, maintain a rear drum brake assembly 1AW manufacturer's
procedures, specifications, and safety practices with no more than
two (2) instructor assists. STS: 19c(l) Mess: PC

Preficiency Level: Zb

d. Given a vehicle, tools, and equipment, as a team member, (1)
troubleshoot a power assisted brake system IAW manufacturer's
procedures, specifications, and safety practices, with no more
than three (3) iqstructor assists. STS: 19b(4) Meas: PC
Proficiency Level: lb

e. Given a vehicle, tools, equipment, and technical order, (2)
as a team member, maintain a power assisted hydraulic brake system
lAW manufacturer's procedures, specifications, and safety practices
with no more than two (2) instructor assists. STS: 19c(4)
Meas: PC Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE ANO DATE SIGNATURE AN0 OATS
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PLAN OF INSTRUCT1ON/LEISON PLAN PART I
NMI x or IST.cToR To A "'- Apprentice General Purpose

Vehicle Mechani:

BLOCK TITLE

Power Train, Suspension, Steering, 3rakes, Maintenance and Inspection
1. COURSE CONTENT I2 TIME

11. Air Brakes 8

a. Given ten (10) statements and related responses on the (4)
operation of air brakes, without reference, identify the correct
response for each statement. At least seven (7) out of ten (10)
must be correct. STS: 19a Meas: W and PC
Proficiency Level: S

b. Given a vehicle, tools, and equipment, as a team member, (2.5)
troubleshoot the air brake system IAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instructor assists. STS: 19b(2) Meas: PC
Proficiency Level: Zb

c. Given a vehicle, tools, and equipment, as a team member, (1.5)
maintain the air brake system lAW manufacturer's procedures,
specifications, and safety practices, with no more than two (2)
instruccor assists. STS: !9c(2) Meas: PC
Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLAN

IGN0ATURE NO OATATE

0 IBN UNIT DATE E AGE No

C3ABR47232 000 TV 1 1.7 April 1992 73

ATC -us - 133 *9IVOUS EDITION omL E£T
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PLAN OF INSTRUCTION/LESSON PLAN PART I
kAMIOF INs T''~ COU.s Apprentice General Purpose

Vehicle Mechan 4c
GLOCX TITLE

Power Train, Suspension, Steering, Brakes, Maintenance and Insoection
-r COURSE CONTENT 2. TIME

12. Maintenance and Inspections

a. Given a list of four (4) statements and related responses (2)
pertaining to vehicle operator's inspections, without reference,
identify the correct response for each statement; three (3) of
the four (4) must be correct. STS: Ila Meas: W and PC
Proficiency Level: a

b. Given a list of four (4) statements and related responses (1)
pertaining to vehicle annual inspections, without reference,
identify the correct response for each statement; three (3) of
the four (4) must be correct. STS: llc Meas: W and PC
Proficiency Level: a

c. Given a list of four (4) statements and related responses (I)
pertaining to vehicle special inspections, without reference,
identify the correct response for each statement; three (3) of
the four (4) must be correc:. STS: Ild Mess: W and PC
Proficiency Level: a

d. Given a list of four (4) statements and related responses (1)
pertaining to vehicle technical inspections, without reference,
identify the correct response for each statement; three (3) of
the four (4) must be correct. STS: l.e Mess: W and PC
Proficiency Level: a

e. Given a vehicle, perform a scheduled inspection IAW the (3)
checklist procedures and safety practices with a maximum of two (2)
instructor assists. STS: lib Meas: PC Proficiency Level: 2b

SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATUIRE AND DATE SIGNATURE A£40 OAT!

, juMlm m o UNI? OAADAT E '
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PLAN Of INSTRUCTION/LESSON PLAN PART I
SAMEOF P1 tooIT I COURSE Tn Apprentice General Purpose

i Vehicle Mechanic
@LOCK TITLE

General Purpose Engines/Chassis
1. COURSE CONTENT L TIME

1. Distributor Fuel Pump 24

a. Given a diesel engine, tools and technical manual, as a team (24)
member, time the pump IAW technical manual procedures, specifications
and safety practices with no more than four (4) instructor assists.
STS: 13h(3) Meas: PC

SUPERvISOR APPROvAL. OF LESSON PL Aid

SIGNATURE ANO DATE SIGNATURE ANO DATE

PC- "Ullma BI.OO UNIT OATC PAGE NO.
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m PLAN OF INSTRUCTIO/L ESSON PLANq PART I

M A . G a •d•e STeUngne cusse Te IcE Apprentrce General e urm(ose
c oVehicle Methanic

SLOCX TL' .Ir

General Purpose Engines/Chassis
7E COURSE CONTENT 2I TIE

2. Pressure Time Fuel Systems 17

a. Given a diesel engine, tools, and technical order, as a team (17)
member, perform tune-up procedures on a PT fuel system IAW the
technical order specifications and safety practices with no more than
three (3) instructor assists. STS: .13h(1) , 13h(3) Meas: PC
Proficiency Level: 2b

SUPERVISOR APPROVAL. OF LESSON PLANI
UC4NATURIE AMC DATE[ SIGNATURE AND0 DATE

" O3BR 72I 0U 00* St. o¢ UNIT D ATE[ .GEN.O
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PLAN OF INSTRUCTION/LESSON PLAN PART I
N I .sru'cuRs, .K Apprentice General Purpose

Vehicle Mechanic

SI.OCK TITLE

General Purpose Engines/Chassis
1.A COURSE CONTENTA 2. TIDE

3. 8.2 Liter Diesel Engine 16

a. Given an 8.2 liter diesel engine, tools, and technical order, (16)
as a team member, perform tune-up procedures IAW the technical order,
specifications and safety practices with no more than two (2)
instructor assists. STS: 13h(3) Mess: PC Proficiency Level: 2b

SUPERVISOR APPROVAL OF L|ILWN PLAN
S1GHiATU RE AND0 DATE SIGNATURE APO DATE

P0 NNUP LO~ UN[? OATIE PAGE NO.

C3ABR47232 000 3
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PLAN OF INSTRUCTION/L ESSON PLAN PART I

MKoF INSTCOM couse TITL Apprentice General Purpose

I Vehicle Mechanic

SLOCK TITLE

General Purpose Engines/Chassis

-. COURSE CONTENT I TIM

4. Computer Control Systems 16

a. Givea ten (10) statements, with responses, relating to the (8)

operation of computer control systems, identify the correct response

for the statements. Seven (7) of ten (10) responses must be correct.
STS: 14c(7) Meas: W and PC Proficiency Level: A

b. Given a vehicle, tools and test equipment, as a team member, (8)
troubleshoot to maintain the computer control system lAW manufacturer's
procedures, specifications, and safety practices with no more than
six (6) instructor assists. STS: 12g(4), 12h(4), 14d(7), 14e(7)
Meas: PC Proficiency Level: 2b

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
Modern Automotive Mechanics and Workbook
TO 36A2-5-36-72, Dodge D50 Service Manual

SUPERVISOR APPROVAL OF LESSON PLANd

G AGNATURE AND OATDATE
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PLAN OF INSTRUCTION/LESSON PLAN PART I
NAMO K •r INSTrUC' COURSS E '". Apprentice General Purpose

II Vehicle Mechanic

General Purpose Engines/Chassis
I. COURSE CONTENT 2. TIME

5. Transaxle/Front Wheel Drive Suspension 12

a. Given a vehicle, tools, technical order, as a team member, (12)
replace a drive axle boot 1AW technical order procedures and
observing all safety practices, with no more than two (2) instructor
assists. STS: 3a, 10, 16c(7) Mess: PC Proficiency Level: 2b

SUPERVISOR APROVAL OF LE LAON PLA
SIGNATUMR AND DATE usMATUeu AND DATE
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Appendix B: NATEF Self-Evaluation Material

AUTOMOTIVE TECHNIC•ANS
NOUCATION FOUNOATIO,• IN=.

To: Administrators and Instructors Obtaininq Matarials for
Self-Evaluation of Automotive Technician Training to
Prepare for Program Certification by the .Iational
institute for Automotive Service Excellence (ASE)

FROM: Ron Weiner
President, ASE, and Administrator, NATEF

SUBJECT: Conducting the Self-Study

You have taken the first step in the process to qualify your
automotive technician training program for ASE certiIication.
Please note t;at NATEF is a part of ASE. INATEF will be leading you
through the entire program certification process and then
recommending to ASE that your program be ASE CERfIFIED.

Briefly, the steps in the certification process are:

1. Purchase seif-evaluatjon, matorialr;

2. Conduct a selF-evaluatien u:inq the Advisory Committee,
staff, or a combinati.n of th2 two;

3. Submit the o f-rv.i',a;.ic tlt- revi-3w iv the Ndtifnal
Automotive Technician.; ,"ducation roun'dilion (NArEF)
which directs the certification effort for ASE:

4. Arrange for and coordinate the outside tc ),C rov~ew of
the areas approved for reviiw by NAFEF;

S. Receive notification asid a p1a ,u rFrom, ASZ on the areas
certified and publicize the certification to
prospective students, employers, and the public.

The steps for conducting thp oelrf-evaluation a,'e listed on the
sheet entitled "Instructions for SeTf-Evaluaticn." Particular
attention is directed to the F~rst st.?p which asks you to review
the "Policies and Procedures Manial." Thir manual ident fies the
policies and standards estoblishel by thi. ASE Board for pvogram
certification.

13505 Duties Technology Orve • Herndon, Virginia 22071-3415 - j703) 904-0100
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INSTRUCTIONS FOR SELF-EVALUATION

1. Review the Policies and Procedures Manual with particular
attention to the page entitled "Minimum Standards for
Certification."

2. Select a person to coordinate the self-evaluation. Thie
individual should be a supervisor or instructor from the
institution.

3. Choose at least four other individuals in addition to the
Coordinator for the self-evaluation. These persons should be
from your program's Advisory Committee.

4. Divide the responsibilities for reviewing the items between
members of your self-evaluation group. These items are listed
in the Evaluation Guide Manual. The group may split into two
subgroups and review different standards. Brief instructions
for using the Evaluation Guide are given in the Introduction of
the Evaluation Guide Manual.

5. Examine the program's operations and hold discussions with the
staff and administration during the self-evaluation. Each
individual must have an Evaluation Guide and mark his/her
results on the rating sheets. The rating sheets may be used
for Standards 1.1 - 10.3. The rating scale used to evaluate
the items is (1)-poor through (5)-excellent.

6. After all reviews ind observations are completed, the group
determines average scores for each of the evaluation items.
The coordinator averages the scores of each item by adding all
of the numbers circled under each subsection and dividing by
the number of items rated. The results are placed on the line
beneath each standard.

7. The application, the rating sheets, and the list of recommended
industry team members, are the first three documents to be
forwarded to NATEF. Our address is:

NATEF
13505 Dulles Technology Drive
Herndon, Virginia 22071-3415

Upon receipt of these materials, NATEF will determine whether the
program is ready for a team evaluation or whether it needs
improvement. This information will be provided in a letter to your
school's administrator and copies will be provided for you and your
state supervisor.
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Conducting the Self-Study Page 2

POINTS TO NOTE: A program must certify in no less than three
areas. The educational insTitution may be certified, therefore, in
three to eight areas. The institution makes the choice of areas for
certification, and certification in all eight areas is recognized by
a "Master Certified" plaque.

Standard 1 under "Minimum Standards" identifies the minimum number
of hours required in the course of study for each area. The hours
required for one area cannot be compensated for by a number of hours
above the minimum in another area. However, hours in both
laboratory and directly-related instruction will be counted toward
the minimum requirement.

As the self-evaluation is conducted, materials needed to document
successful achievement of the points of evaluation should be
prepared for the visiting team to review. The outside review team
should not oe required to dig through files for materials that were
assembled for self-review.

Please note that a list of proposed local persons from dealerships
and independent service establishments must accompany the
self-evaluation submitted to NATEF. The qualifications and numbers
of such persons are listed in the "Policies and Procedures Manual."
While it is permissible for half of the team to be educators with a
background of recent instructional experience in automotive
technician training, it is recommended that all team members, except
the Evaluation Team Leader, be selected from service dealers in the
geographical area served by the program.

After you have submitted your self-study and haze been approved for
team review, you will be notified of the name of the Evaluation Team
Leader assigned to conduct the outside review of your program. It
will be your responsibility to contact the person named and to
arrange for the date and procedures for the team review. The
Evaluation Team Leader (ETL) will be familiar with the process and
will be of help in organizing the team review. A co y of your
course of study is to be submitted to the ETL al ng with the
apolication for team review.

If your self-study indicates that at least three areas are ready for
team review, but others are not, you may still proceed with a team
review of the approved areas. You may also elect to wait until the
other areas are ready before proceeding with the on-site review.

A survey of certified schools has indicated the certification
process has resulted in significant improvements in their program
and greater recognition from students, employers, the public, and
manufacturers who make donations. I hope that you will move boldly
to prepare your program for ASE Certification.
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FOR NATEF

TECHNICIAN TRAINING

CERTIFICATION PROGRAM
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AUTOMOTIVE TECHNICIANS
EOUCATION FOUNOATION, INC.

0 1991

13505 Dulles Technology Drive

Hemdon, VA 22071-3415

All Rights Reserved
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POLICIES FOR PROGRAM ORGANIZATION AND OPERATION

The Board of the National Institute for Automotive Service
Excellence (ASE) will be the responsible body for the Automobile
Technician Training Certification Program. ASE will grant
certification to programs that comply with the evaluation procedure,
meet established standards, and adhere to the policies in this
document.

The Certification Program will be under the direct supervision
of the Board of Trustees of the National Automotive Technicians
Education Foundation (NATEF) and such personnel who are designated
or employed by the Foundation. Personnel employed for the
organization and operation of the Program will be paid from
Foundation funds in accordance with provisions of the Foundation
Charter.

The purpose of the Automobile Technician Training Certification
Program is to improve technical instruction at the secondary and
postsecondary levels, and private schools to prepare automobile
technicians for employment. it is not intended to provide
instruction to individuals, groups, or institutions.

The Program will be identified as a certification program and
will not conflict with the accreditation role of other agencies.

The cost of the team evaluation will be as reasonable as
possible to encourage program certification. A program's charges
will include self-evaluation materials, team evaluation materials,
honorarium, and expenses of the Evaluation Team Leader. During the
initial period of development, the costs of national administration,
and other costs approved by the Foundation Trustees, may be
subsidized by the Foundation.
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THE MINIMUM NUMBER OF AREAS A PROGRAM MAY PURSUE IS THREE.
THE MAXIMUM NUMBER OF AREAS IS EIGHT.

THE AREAS ARE AS FOLLOWS:

Automatic Transmission/Transaxle
Brakes
Electrical Systems
Engine Performance (including emission control systems)
Engine Repair
Heating and Air Conditioning
Manual Drive Train and Axles
Supension & Steering.

Once you have decided what areas you are pursuing, you need to
return three items in order to begin the process. These three items
are: I. Application 2. Rating sheets completed by advisory
committee 3. List of recommended team members to assist during
on-site review.

Upon receipt of these items, we will send you notification of
your program's status. You will either be approved for an on-site
review, or be asked to make some improvements. This will be your
first indication that we have received your packet. Therefore if
you do not hear from us within one month of mailing your packet,
please call as we may not have received it. If a program, or one
area of a program does not meet the minimum requirements, the
institution will be asked to make adjustments and to resubmit
materials, or proceed with the areas that do qualify.

Once a program is approved, your State Director will identify
an Evaluation Team Leader (ETL) for your program's on-site review.
NATEF will notify you of the ETL assigned to your program. At this
time, with a legitimate reason, you may contact the NATEF office and
request another ETL. (The ETL assigned must NOT be a present or
former teacher or administrator of the program to be evaluated.)

You are then asked to contact your ETL and arrange a date for
the on-site evaluation. The ETL will do some coordinating with the
team members but it is up to you to make sure they arrive on the day
of the on-site and can stay until its completion. It is essential
to have an alternate in case a team member is forced to cancel at
the last minute. The evaluation team will consist of the ETL and
two or three team members, for recertification or initial
certification respectively. (Team members must not be members of
the advisory committee or graduates of the program.)

An application for team evaluation must be sent to the ETL,
signed by you, and accompanied by a check to cover the cost of
materials for the team members. A copy of your course of study must
be sent along with this application so that the ETL has a chance to
review this before the evaluation day.
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MINIMUM STANDARDS
CERTIFICATION/RECERTIFICATION

1. A program providing instruction in all of the specialty areas
must be no less than 1,080 laboratory or shop and instructional
hours in length. Individual areas must be no less than the
following hours in length:

a. Automatic Transmission/Transaxle 100

b. Brakes 80

c. Electrical Systems 200

d. Engine Performance 240

e. Engine Repair 120

f. Heating & Air Conditioning 100

g. Manual Drive Train and Axles 140

h. Suspension & Steering 100

OR ALTERNATE: Any program not meeting this number of hours can
meet the minimum qualifications by showing that seventy-five
percent (75%) of the graduates successfully have passed ASE
certification tests for the areas in which program
certification is requested.

2. The average rating on Standards 6, 7, 8, and 9 shall be no less
than four on- a five-point scale.

3. Average ratings of less than four on a five-point scale on
standards I througn 5 and 10 may be cause for denying
certification.

4. For initial CERTIFICATION the instructor must hold current ASE
certification in the area(s) considered for certification.

OR ALTERNATE: The instructor must have a total of six years
experience, with a minimum of three years as a practicing
general automobile technician. The remaining years may be made
up of either technician experience or post high school training.

5. For RECERTIFICATION the instructor must hold current ASE
certification in the area(s) he/she is teaching. There is
no alternate oermitted for RECERTIFICATION.

6. An active Advisory Committee with a minimum of 5 people must be
in place.

7. At least 80% of the High Priority (H.P.) items in the Task List

must be included in the curriculum.
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PROGRAM STANDARDS

STANDARD 1 - PURPOSE
THE AUTOMOBILE TEcHNICI'AN TRAINING PROGRAM MUST HAVE CLEARLY STATED
PROGRAM GOALS, RELATED TO THE NEEDS OF THE STUDENTS AND EMPLOYERS
SERVED.

1.I EMPLOYMENT POTENTIAL
Tne employment po--ntial for automobile technicians, trained to the
level and for the soecialty or generalist areas outlined in the
program goals snould exist in the geographic area served by tne
program.

1.2 PROGRAM DESCRIPTION/GOALS
The written aescription/goals of the program must be snared with the
potential student and must include admission requirements,
employment potential, area(s) of specialty training offered, and the
cost of all tuition and fees. Technical qualifications of the
faculty ano tne overall goal(s) of tne program snould also be
included.

STANDARD 2 - ADMINISTRATION
PROGRAM AUM1NISIRATC4N MUST INSURE THAT INSTRUCTIONAL ACTIVITIES
SUPPORT AND PROMOTE THE GOALS OF THE PROGRAM.

2.1 STUDENT COMPETENCY CERTIFICATION
The'certificate or diploma a student receives upon program
completion must clearly specify the area(s) the program is certified
in and oemontrated competency in. These area(s) can be listed on a
separate sheet of paper but the certificate must say "ASE Certified
Program".

2.2 CHAIN OF COMMAND
A line and starf structure should be used, indicating
responsibilities for instruction, administration, and support
services.

2.3 ADMINISTRATIVE SUPPORT
Positive aoministrative support from institutional and local
governing bodies must be demonstrated. (Support for staff
in-service training and orovision of appropriate facilities,
up-to-date tools, equipment and training support materials would be
appropriate indicators.)

2.4 WRITTEN POLICIES
Written policies snoula be adopted by the administration and policy
board for use in decision-making situations, and to provide guidance
in achieving the program goals. Policies regarding safety,
liability and snob operation should be written and prominently
displayed, and provided to all students and instructors.
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2.5 ADVISORY COMMITTEE
An Advisory Committee must convene at least annually and be utilized
to provide counsel, assistance, and information from the community
served by tne training program; this committee must be broadly
based, and include former students, an employed tecnnician,
employers, and representatives of consumer's interest.

2.6 PUBLIC/COMMUNITY RELATIONS
An organized plan may be used to provide the community at large
information regarding tne training program, its graduates, its
plans, and any services provided to the community.

2.7 LIVE WORK ACCOUNTING
A systematic metnod of collecting, accounting for, and disbursing
live work repair receipts must be used. Instructional staff should
not oe required to collect payment for live worK repairs.

STANDARD 3 - LEARNING RESOURCES
SUPPORT MAIERIAL CONSISTENT WiTH BOTH PROGRAM GOALS AND PERFORMANCE
OBJECTIVES MUST BE AVAILABLE TO STAFF AND STUDENTS.

3.1 SERVICE MANUALS
Manuals witn current manufacturers' service procedures and
specifications for vehicles manufactured witnin the last ten (10)
years must be availaole. These manuals must be located wnere
students can use them while working in the shop area.

3.2 MULTI-MEDIA
Appropriate up-to-date multi-media materials sucn as flip charts,
tape slides, motion pictures, overhead transparency and video
projection media should be decentralized and readily available
wherever possible and utilized in the training process.

3.3 INSTRUCTIONAL DEVELOPMENT SERVICES
The service or proressional instructional development personnel
should be used dhen available. At a minimum, equipment and supplies
should oe available for duplication of printed material and overhead
projector transparency development. Instructional development
personnel snould conduct in-service and/or training in curriculum
and media development on a structured basis.

3.4 PERIODICALS
Current general and technical automotive magazines and newspapers
must be available for student and instructor use.

3.5 STUDENT MATERIALS
Necessary instructional texts or pertinent material must be
available for eacn student to satisfy the objectives of the mode of
instruction used. Where textbooks are used, specialized texts must
carry a copyrignt date no older than 3 years and basic texts no
older than 6 years.
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STANDARD 4 - FINANCES
FUNDING MUST BE PROVIDED TO MEET THE PROGRAM GOALS AND PERFORMANCE
OBJECTIVES.

4.1 PROGRAM ENROLLMENT
The enrollment in tne program or program area should be sufficient
to keep the per-student training costs to a realistic figure.

4.2 BUDGET
An adequate annual budget must be developed, allocated and utilized
for operation of the program.

4.3 BUDGET PREPARATION
The buaget snoulo be prepared by the institutional administration in
conjunction with the program faculty.

4.4 STATUS REPORTS
Budget status reports should be made available to program staff, at
least quarterly.

STANDARD 5 - STUDENT SERVICES
SYSTEMATIC PRE-ADMISSION TESTING, INTERVIEWS, COUNSELING SERVICES,
AND PLACEMENT AND FOLLOW-UP PROCEDURES MUST BE USED.

5.1 PRETESTING
A formal pretesting program should be (but not a requirement) used
to assess a student's abilities in reading, mathematics, and
manipulative skills to evaluate and assure the student a reasonable
probability of success as an automobile technician. Testing
procedures must be stated in program explanatory material and
justification for all requirements must be available.

5.2 PREADMISSION INTERVIEWS
Prior to program admission, a student must be interviewed and
approved for admission.

5.3 STUDENT RECORDS
Permanent records of former students of the program must be
available preferably in one central location.

5.4 PLACEMENT
A systematic student placement system must be used to assist program
graduates to obtain employment in the automobile service industry.

5.5 FOLLOW-UP
A follow-up system should be used to determine students' employment
location and for feedback regarding the efficiency, effectiveness
and appropriateness of training. The follow-up procedure should be
designed to assure feedback regarding needed additions or deletions
to the training curriculum, training program, and tool and equipment
types compared to those found in industry. Follow-up of program
graduates should indicate reasons for employment outside of the
automotive service industry. When applicable, this information

should oe used to modify the training program quality and/or content.
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5.6 LEGAL REOUIREMENTS
Tne training program must meet all applicaole local, state, and
federal requirements.

STANDARD 6 - INSTRUCTION
INSTRUCTION MUST BE SYSTEMATIC AND REFLECT PROGRAM GOALS. A TASK
LIST AND SPECIFIC PERFORMANCE OBJECTIVES WITH CRITERION REFERENCED
MEASURES MUST BE USED.

6.1 PROGRAM PLAN
The training plan must progress in logical steps, and provide for
alternate sequences where applicable and be made available to each
student.

6.2 STUDENT TRAINING PLAN
A training plan for eacn student should be used, indicating the
student's training goal(s) and specific steps needed to meet that
goal. Eacn student should be given a copy of his/ner training plan.

6.3 PREPARATION TIME
Adequate time snould be provided for teacher preparation and program
development and/or modification.

6.4 TEACHING LOAD
Tne instructor/student ratio and class contact hours snould allow
time for interaction on a one-to-one basis.

6.5 CURRICULUM
(a) At least FO% of the automobile diagnosis, service, and repair

tasks designated "high priority" (H.P.) in the Task List
(revised 1985) must be included in each certified area of
automobile service instruction. Additional tasks may be
added to meet the needs of local employers. All additional
tasks must be approved by the program advisory committee.

(b) Tne curriculum must provide training for three or more of the
following areas: (1) Automatic Transmission/Transaxle,
(2) Brakes, (3) Electrical Systems, (4) Engine Performance,
(5) Engine Repair, (6) Heating and Air Conditioning, (7)
Manual Drive Train and Axles, (8) Suspension and Steering.

(c) Instruction on the legal aspects and responsibilities of the
automobile technician in areas such as Environmental
Protection Agency regulations, safety regulations, OSHA
regulations, and other appropriate requirements must be
included in the curriculum. Instruction and practice in
filling out work order forms, ordering parts and basic record
Keeping must be a part of the training program.

6.6 STUDENT PROGRESS
A record of eacn student's progress should be maintained through use
of a progress chart or other recording device. The record should
indicate tasks required for mastery in the area and those tasks the

student has mastered.
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6.7 PERFORMANCE STANDARDS
All instruction must be performance based, with an acceotaole
performance standard stated for eacn tasK. These standards must be
snared witn students and potential employers. Students must
demonstrate "hands-on comoetency" or "mastery" of a task before the
instructor verifies student's performance.

6.8 SAFETY STANDARDS
Safety instruction must be given prior to snop work and be an
integral part of the training program. A safety test must be
inclueoe in tne training program. Eye protection must be worn in
tne snop area.

6.9 PERSONAL CHARACTERISTICS
All training activities and instructional material must emphasize
tne imoortance of maintaining nigh personal characteristics.

6.10 AORK HABITS/ETHICS
The training program must De organized in sucn a manner that work
naDits and ethical practices required on the Joo are an integral
part of instruction.

6.11 PROVISION FOR 171OIVIDUAL OIFFERENCE
The training program snouto oe structured in such a manner tnat
students with different levels of cognitive and psychomotor skills
can be accommodated.

6.12 RELATED INSTRUCTION
Instruction in relatea mathematics, communication, and inter-
personal relations should be provided and coordinated with ongoing
instruction in tne training program. This instruction snall be
provided by a qualified Automotive instructor or by a qualified math
or science instructor if tne instruction is provided to a class of
automotive students and applied to tne automotive field.

6.13 TESTING
Botn written and performance based tests must be used to validate
student competency. Students snould be encouraged to take
certification-tests tnat are puolicly recognized indicators of
capabilities.

6.14 EVALUATION OF INSTRUCTION
Instructional procedures must be evaluated in a systematic manner.
This evaluation must be througn regular reviews by students and the
administration. Self-evaluation of instruction must also be
utilized on a systematic and regular oasis. The system must also
include input from former students and advisory committee members.
Instructional procedures must snow a responsiveness to the feedback
from tnese evaluations.
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6.i5 LIVE WORK
Live worK must 3e scheduled to benefit the student dnd supplement
ongoing instruction. A student must have had instruction and
practice on a soecific repair task before live work requiring tnat
task is assigned. Jehicles owned by students in the automobile
tecnnician training program and scnool buses or other vehicles owned
or operated by tne governing body or administrative personnel must
not be tne primary source of live work projects. All vehicles in
the snop must nave a completed industry-type work order attached to
or in the vehicle.

6.16 ARTICULATION
Agreements between programs with equivalent competencies should be
used to eliminate unnecessary duplication of instruction.

STANDARD 7 - EOUIPMENT
EQUIPMENT AND TOOLS USED IN THE AUTOMOBILE TECHNICIAN TRAINING
PROGRAM MUST BE OF THE TYPE AND QUALITY FOUND IN THE REPAIR INDUSTRY
AND MUST ALSO BE THE TYPE NEEDED TO PROVIDE TRAINING TO MEET THE
PROGRAM GOALS AND PERFORMANCE OBJECTIVES.

7. 1 SAFETY
Equipment and tools used in the training program must have all
snields, guards, and other safety devices in place, operable and
used.

7.2 TYPE AND QUALITY
The tools and equipment used in the training program must reflect
the program goals and performance objectives. Sufficient tools and
equipment must be available on site for training offered. The tools
and equipment must meet industry quality standards.

7.3 CONSUMABLE SUPPLIES
Sufficient consumable supplies should be readily available to assure
continuous instruction.

7.4 MAINTENANCE
A preventative maintenance schedule should be used to minimize
equipment down-time.

7.5 REPLACEMENT
A systematic scneaule for replacement should be used to maintain
up-to-date tools and equipment at industry and safety standards.
Student follow-uD and advisory committee input should be used in
this system.

7.6 INVENTORY
An inventory system should be used to account for tools, equipment,
parts, and suoolies.

7.7 PARTS PURCHASING
A systematic parts purchasing system -- from work order to parts man
to jobber -- should be used. Task performance should not be
unreasonaoly delayed aue to a lack of replacement parts.
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7.8 HAND TOOLS
Eacn student must have a basic hand tool set comparable to tools
required for employment. Tne students must be encouraged to
purchase a nand tool set during the period of instruction,
appropriate to the auto area(s) in which he/she is being trained.
Adequate numbers of tools may be provided by tool boards or tool
checK-out procedures in place of separate tool boxes for each
student.

STANDARD 8 - FACILITIES
THE PHYSICAL FACILITIES MUST BE ADEQUATE TO PERMIT ACHIEVEMENT OF
THE PROGRAM GOALS AND PERFORMANCE OBJECTIVES.

8.1 TRAINING STATIONS
Training stations koencn and live worK) must be available in the
type and number required for tne performance of tasKs outlined in
tne program goals and performance objectives.

8.2 SAFETY
Tne facilities must meet all applicable safety standards.

8.3 MAINTENANCE
A regular facilities maintenance program should be used to assure
facilities are suitable wnen required for instruction.

8.4 HOUSEKEEPING
The classroom, shop, and support area(s) should be kept clean and
orderly.

8.5 OFFICE SPACE
An area separate from the snop must be available and convenient for
the instructor(s) use as an office.

8.6 INSTRUCTIONAL AREA
A classroom convenient to but separate from shoD area must be
available for instruction and other non-shop activities.

8.7 STORAGE
Storage areas for tools, parts, supplies, and automobiles must be
sufficient to support the activities outlined in the program goals
and performance objectives. Security must be provided to prevent
pilferage and vandalism.

8.8 SUPPORT FACILITIES
Restrooms, clean up areas and lockers must be provided convenient to
the instructional area.

8.9 VENTILATION
An adequate exnaust fume removal system must be in place and
operable. When appropriate, heating and cooling systems should be
used to provide sufficient comfort for learning.

8.10 FIRST AID
A first aid station must be in place and comply with local

regulations.
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8.11 FACILITY EVALUATION
The Advisory Committee snail conduct an annual evaluation of the
facilities to assure adequacy to meet program needs.

STANDARD 9 - INSTRUCTIONAL STAFF
THE INSTRUCTIONAL STAFF MUST HAVE TECHNICAL COMPETENCY AND MEET ALL
STATE AND LOCAL REQUIREMENTS FOR CERTIFICATION/CREDENTIALING.

9.1 TECHNICAL COMPETENCY
The instructor must nold current ASE certification in the area
considered for initial certification. OR ALTERNATE: The instructor
must have a total of six years experience, witn a minimum of three
years as a practicing general automobile technician. The remaining
years may be made up of either technician experience or post nigh
scnool training. For RECERTIFICATION the instructor must hold
current ASE certification in the area(s) neisne is teacning. There
is no alternate oermittea for RECERTIFICATION.

9.2 INSTRUCTIONAL COMPETENCY/CERTIFICATION
Instructors must meet all state certirying requirements.

9.3 TECHNICAL UPDATING
Faculty memoers must be provided tecnnical materials required to
maintain their competency. An opportunity must be provided for
instructor(s) to return to industry on a regular basis for
in-service and skill upgrading.

9.4 FIRST AID
The instructor(s) Should hold a current American National Rea Cross
Standard First Aid Certificate or the institution must provide a
nurse wno administers first aid services.

9.5 SUBSTITUTES
A systematic method of obtaining "substitute" or "supply"
instructors snould be used to assure instructional continuity. An
orientation session for substitutes should be held on a regular
oasis. The substitute should be a competent automotive instructor.

STANDARD 10 - COOPERATIVE AGREEMENTS
WRITTEN POLICIES AND PROCEDURES MUST BE USED FOR COOPERATIVE AND
APPRENTICESHIP TRAINING PROGRAMS.

10.1 STANDARDS
Student performance standards should be developed and coordinated by
the supervising instructor.

10.2 AGREEMENTS
All agreements snould be written and legally binding.

10.3 SUPERVISION
A supervising automotive instructor must be assigned respontibility,
autnority and time to coorlinate and monitor

cooperative/apprenticeship automotive programs.
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!NTROOUCTION

Tnhs Evaluation Guide is used for tne self-evaluation and the
on-site team visit.

For tne self-evaluation, you are to comoare tne items in this
document with the Program Standards, and mark your results on the
attacnea Rating Sneets. These items were oeveloped to determine
tne degree the standards snould be met.

The visiting team w1ill review your orogram 4n four areas:
your stated program goals, the overall program operation, area
tasks included in your curriculum, and tlie oroaram standards.

Tne team will be looKing for discrepancies or mismatcnes
oetween tne items you nave marked on your self-evaiuation. You
must oe aole to provide the team memoer with the aoprooriate
material so ne can review and verify the evaluation. Please nave
tnese materials readily availaole to guard against file searches
and/or trips to other ouilcings, For examole, if a safety test is
routinely given to students, •isolay a copy. if tne item oeals
aitn emoloyment (Standaro 1.1), snow statistics 4nicn give tne
percentage of graduates emoloyed.

A list of tasks descrioing curriculum content, together with
records or task performance must be available for the High
Priority (H.P.) items in eacn area under review ior

certification. A course of study must also be present that
describoes how tne tasks are incorporated into a plan of
instruction and the time allotted for eacn area. Tnis is critical
in the certification decision. (See Standard 6.5.)

The following paragrapn is another example of a procedure the
visiting team will use on each stanaard to obtain a composite of
the program:

Tne program may De seeking certification in the Automatic
Transmission/Transaxle area. item (7.2-A) asks the question,
"Are the tools and equipment needed to orovide training in
each area to be certified availaole in the snho?" To answer a
question sucn as this, you must look for evidence (the tools
ano equipment) and if you can not see them, aSK the faculty to
snow you tne appropriate material to ierify :ne response. Eicn
item must be assigned a rating of 1 ;poor) to 5 (excellent) on
the Supplementary Sneet-Report form. Tne eva'Jator must use
nis experience and careful ooservations Nnen ne assigns a
rating. when more than one oerson is rating an item, the
ratings will be averaged.
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On items marked poor, it is essential that notes be made in
order to justify your rating anr to give help for program
improvement. A low rating on a standard aoes not necessarily
mean the program is aeficient. The standards consist of
elements which make up an ideal program. All programs will
not have all elements. In your oral and written report, the
seriousness of the discrepancy should oe stated. This may or
may not be the only response relative to areas in which the
program is seeking certification. You must deter-ine this by
comparing tne program goals and self-evaluation with the
availaole evidence and make a decision.
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GLOSSARY OF TERMS

I. CURRICULUM: All tne objectives, content, ano learning
activities arranged in a sequence for a particular
instructional area. An orderly arrangement of integrated
suojects, activities, time allocations, and experiences which
students pursue for tne attainment of a specific education
goal.

2. COMPETENCY: (Hanos On) - Performance of a task to the level
or degree specified in tne performance standard for the
tasK.

3. CRITERION REFERENCED MEASURE(S): An exercise based on a
performance objective for a task, and designed to measure
attainment of that objective. (Also called performance
test(s) or criterion referenced test.)

a. GOAL: A statement of the intended outcome of participation
in the training program.

5. LIVE WORK: The orocessing, assignment and student
performance of the appropriate diagnosis, rebuild or
replacement tasks on street legal vehicles.

6. MASTERY: (See Competency - Hands On)

7. OBJECTIVE, PERFORMANCE: A written statement describing an
intended outcome ýcompetent task performance) in terms of
student performance. (Also called "behavioral" objective or
instructional objective) R.F. Mager Associates, 13245 Rhoda
Drive, Los Altos Hill, California.

8. PERSONAL CHARACTERISTIC: Attributes wnich are not readily
measuraole, and are generally in tne affective or cognitive
domains.

9. AREA(S): Relates to one or more of the following eight
areas: (1) Automatic Transmission/Transaxle, (2) Brakes,
(3) Electrical Systems, (4) Engine Performance (including
emission control systems) (5) Engine Repair, (6) Heating
and Air Conditioning, (7) Manual Drive Train and Axles, and
(8) Suspension and Steering.

10. STANDARD: "...Something establisned for use as a rule or
oasis of :omoarison in measuring quantity, quality, value,
etc...Webster's New World Dictionary (1973)

11. STANDARD PERFORMANCE: A written specification of the results
of acceptaole task performance.

12. STANDARD, ?ERSONAL: An attribute or cnaracteristic of an
individual wnicn facilitates entry into and advancement in an

occupation.
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13. STANDARD, PROGRAM: A specific Quality or desired
cnaracteristic or a training program designed to prepare
individuals for employment.

14. TASK: A tasK (statement) descrioes a unit of worK activity
wnncn has an identifiaole oeginning and ending point in its
accomplishment, and consists of two or more ooservaole steps.

15. TRAINING STATION: An area with appropriate tools and
equipment, large enough to allow safety and competency
development in task performance.

must or snall is an imperative need, duty or requirement; an
ess-ntiaT or inoispensacle item; mandatory.

Snoulo is used to express a recommendation, not mandatory out
attainment moula increase program quality.

'ay or could exoresses freedom to follow a suggested alternative.
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E'1ALUATION GUIDE

STANDARD I - PURPOSE

THE AUTOMOBILE TECHNICIAN TRAINING PROGRAM MUST HAVE CLEARLY STATED
PROGRAM GOALS, RELATED TO THE NEEDS OF THE STUDENTS AND EMPLOYERS
SERVED.

1.1 EMPLOYMENT POTENTIAL

A. Wnat percentage of the program completers ootain employment in
the automotive service industry witnin ninety days of proqram
completion?

a. Are emoloyers surveyed on a regular oasis (at least annually)

to determine training neecs of their potential employees?

1.2 PROGRAM OESCRIPTION/GOALS

A. is a document availiaole (brocnure or catalog) wnicn includes
the following:

I. Admission requirements?
2. Employment potential?
3. Area(s) of specialty training offered?
4. Cost of tuition and fees?
5. Technical qualifications of the instructional staff?
6. Overall goal(s) of the program?

B. Is tne material given to students prior to enrollment?

STANDARD 2 - ADMINISTRATION

PROGRAM ADMINISTRATION MUST INSURE THAT INSTRUCTIONAL ACTIVITIES
SUPPORT AND PROMOTE THE GOALS OF THE PROGRAM.

2.1 STUDENT COMPETENCY CERTIFICATION

Does the certificate or diploma a student receives upon program
completion clearly specify the area(s) of demonstrated competency?

2.2 CHAIN OF COMMAND

Does tne administrative structure outline indicate tne
responsioilities and authorities of program personnel?
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2.3 ADMINISTRATIVE SUPPORT

A. Are provisions made for instructors to return to industry for
planned in-service and beneficial upgrading on a regular oasis?

a. Are training stations available in the type and number required
for specialty areas described in the program goals?

C.. Are the tools and equipment needed to provide the training
descrioed in the program goals and performance oojectives
availaole in the snop area?

D. Do the tools ano equipment exist in the quantity needed for
efficient and effective instruction?

Do the tools and equipment used in tne training program meet
industry quality standards?

F . Are current general and technical automotive magazines and
papers availaole for student and instructor use?

3. Is the annual budget prepared Dy the program faculty in
conjunction with the institutional administration?

If I or 2 is indicated on any of the above this indicates a lack of
administrative support, please make notes of reasons for low ratings.

2.4 WRITTEN POLICIES

A. Have written policies regarding student and institutional
responsibilities been approved by the administrative and/or
policy board?

B. Are policies regarding safety, liability and shop operation
prominently displayed in the ShOp area?

C. Are these policies provided to each student and instructor?

2.5 ADVISORY COMMITTEE (A minimum of 5 required)

A. Does the Advisory Committee meet two or more times a year?
(Minutes of a meeting in the last six months must be available.)

3. Do the minutes of the meetings indicate meaningful input by
committee members?

C. Is there at least one employed automobile technician on the
committee?

0. Are lucal employers adequately represented?

E. Are consumer interests adequately represented?

F. Are former students represented?
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2.6 PUBLIC/COMMUNITY RELATIONS

Are public relations materials distributed on a regular basis?

2.7 LIVE WORK ACCOUNTING

A. Is a system used to collect, account for and disburse live work
repair receipts?

3. Is support staff (not the instructors) responsible for
collecting payment for live work repairs?

STANDARD 3 - LEARNING RESOURCES

SUPPORT MATERIAL CONSISTENT WITH BOTH PROGRAM GOALS AND PERFORMANCE
OBJECTIVES MUST BE AVAILABLE TO STAFF AND STUDENTS.

3.1 SERVICE MANUALS

A. Are manuals witn tne major manufacturers' service procedures
and specifications for vehicles manufactured within the last
ten (10) years available for reference purposes?

B. Are manufacturers' specification manuals located in the shop

area?

3.2 MULTI-MEDIA

A. Are appropriate, up-to-date multi-media materials and hardware
such as flip charts, tape slides, motion and overhead
transparency projectors, video equipment and other media used
in tne training process?

B. Are media soft and hardware decentralized and readily available
where appropriate?

. :,STRUCTIUNaL 5E ;ZLO°MENT SERVICES

A. Do specialists provide media development services for the
instructional staff?

B. Are equipment and supplies available for faculty use in
duplicating materials and producing overhead transparency
materials or other media software?

C. If curriculum or instructional development specialist(s) are
employeo by the school, do they hold regular in-service and/or
training for curriculum and media development and equipment use?

3.4 PERIODICALS

Are current general and technical automotive magazines and

newspapers available for student and instructor use?
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3.5 STUDENT MATERIALS

A. Are instructional texts or pertinent material available for
each student wnich satisfy the objectives of tne mode of
instruction used?

3. Are tne specialty textbooks copyright dates no more than three
(3) years old?

C. Are tne oasic textbOOKS cooyrignt dates no more than six (6)
years old?

STANDARD 4 - FINANCES

FUNDING MUST BE PROVIDED TO MEET THE APPROVED PROGRAM GOALS AND

PERFORMANCE OBJECTIVES.

4.I PROGRAM TRAINING COST

s :ne oer student training cost reasonaole in terms of
instructional goals?

4.2 BUDGET

A. Is an annual budget developed for program operation?

B. Are the budgeted funds allocated to and used by the Program?

C. Is the funding adequate fqr program operation?

4.3 BUDGET OREPARATION

Is the annual budget prepared oy the institutional administration in
conjunction witn the program staff?

4.4 STATUS REPORTS

Are Duaget status reports provided to instructional staff?

STANDARD 5 - STUDENT SERVICES

SYSTEMATIC PRE-ADMISSION TESTING, INTERVIEWS, COUNSELING SERVICES
AND PLACEMENT AND FOLLOW-UP PROCEDURES MUST BE USED.

5.1 PRETESTING

A. Are students pretested in the following areas prior to program
enrollment?

I. Reading
2. Matnematics and Science

3. Manipulative ability
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B. Are testing procedures stated in the program explanatory

material ano available to all interested parties?

-. Is written justification availaole for all requirements?

5.2 PRE-ADMISSION INTERVIEWS

Are students interviewed and approved prior to program admission?

5.3 STUDENT RECORDS

Are the permanent records for former students in the program
availaole in one central location?

5.4 PLACEMENT

.s a systematic szudent placement system used to assist program
graduates to obtain employment in the automobile service industry?

i.5 FOLLOW-UP

A. is a formal follow-up system used to determine student's
employment location?

B. Does the follow-up questionnaire asK tne students to rate the
efficiency and effectiveness of their training?

C. Does the following procedure assure feedback regarding needed
additions or deletions to the training curriculum, training
program, and to~l and equipment types compared to those the
graduates are now using in industry?

0. Does the follow-up system for program graduates asK for reasons
for employment outside of the automotive service industry?

E. Is this information used to modify tne training program ýif
applicaole)?

5.6 LEGAL REQUIREMENTS

Is the training program in compliance witn applicable local, state
ano federal education requirements?

STANDARD 6 - :NSTRUCT:ON

INSTRUCTION MUST BE SYSTEMAT7C AND REFLECT PROGRAM GOALS. A TASK
LIST AND SPECIFIC PERFORMANCE OBJECTIVES WITH CRITERION REFERENCED
MEASURES MUST BE JSED.

6.1 PROGRAM PLAN

A. Is the training program logically sequenced?

B. Are alternate but equivalent oaths available?

150



6.2 STUDENT TRAINING PLAN

A. Is a specific training plan whicn indicates tne student goals
and the steps needed to meet tnat goal used for each student?

B. Is each student given a copy of nis/her training plan?

6.3 PREPARATION TIME

Does the instructor's daily scnedule provide adequate time for
pIanning?

6.4 TEACHING LOAD

A. is the current instructor/stuaent 'atio educationally sound?

3. Has the average instructor/student ratio for the past year been
educationally sound?

0. What is tne total number of student contact hours in the orogram
or automotive area?

6.5 CURRICULUM

A. which of the following areas provide theory and "hands-on"
training for 80% of the tasks designated "high priority" (H.P.)
in the task list? Are the necessary tools and equipment
avai Iaole?

AREA(S) TOOLS & EQUIPMENT TASKS
(Rate 1-5, (Percentage
each area) achieved)

1. Automatic Trans/Transaxle
2. Brakes
3. Electrical Systems
5. Engine Performance
4. Engine Repair
6. Heating and Air Conditioning
7. Manual Drive Train and Axles
3. Suspension & Steering

B. Have additional tasks been reviewed and approved by tne program

advisory committee?

C. Does tne curriculum include instruction on:

1. OSHA regulations tne student may encounter upon emoloyment?

2. Legal responsioilities of the technician regarding
.nvironmental Protection Agency regulations?

3. Other aporopriate requirements wnich may affect their
on-the-joo activities?

D. Are tasks requiring competency in filling out work order forms,
ordering parts, and recordind tne time spent on a task included
in tne curriculum?
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6.6 STUDENT PROGRESS

Is a progress chart or other record Keeping tool (with specific
tasks) used to indicate student progress?

6.7 PERFORMANCE STANDARDS

A. Is an acceptable level of performance stated for each task?

B. Are the standards given to students and potential employers?

C. Are students required to demonstrate "hands-on competency" or
"mastery" of a task before the instructor verifies a student's
performance?

6.8 SAFETY STANDARDS

A. Is safety instruction given prior to shop work?

B. Is safety instruction an integral part of the training program?

C. Are regular safety tests included in the training program?

D. Is eye protection worn in the shop area?

6.9 PERSONAL STANDARDS

A. Does all training activity and instructional material emphasize
the following?

1. The importance of maintaining good relationships with
fellow employees?

2. Respect for fellow students' tools and other property?

3. The development of good customer relations?

4. Appropriate clothes, similar to tnat found in local shops?

5. Student cleanliness so seats, steering wheels, etc., are
not greasy after the job is complete?

6. The use of fender covers?

6.10 wORK HABITS/ETHICS

A. Is the training program organized in sucn a manner that work
habits develooed in the training program are similar to work
habits required on the joo?

B. Is instruction in ethical practices an integral part of the
program?
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6.11 ?ROVISIONS FOR INDIVIDUAL DIFrERENCE

:s the training program structured to accommodate students with
iifferent levels of cognitive and psycnomotor aoility?

6.12 RELATED I NSTRUCTiON

A. is related matnenatics, science, communications and
interpersonal relations instruction coordinated witn
ongoing instruction in the training program?

3. is this instruction provided Dy a qualifiec instructor?

6.13 TESTING

A. Are written tests ised to evaluate taSK performance?

a. Are performance tests used to evaluate task performance?

-. Do tne performance tests nave a stated go-no-go level of
performance?

0. Are students encouraged to take certification tests that are
puolicly recognized indicators of capaoilities?

6.14 EVALUATION OF INSTRUCTION

A. Is a systematic program evaluation system used to make
decisions about program efficiency, effectiveness and content?

S. Is student input used in the evaluation system?

Are instructor(s) evaluations used in the evaluation system?

0. Is self evaluation of instruction utilized on a regular basis?

E. Is student follow-up data reviewed ano systematically used in
the evaluation process?

F. Does the advisory committee review the task list for additions
or deletions?

6.15 LIVE AORK

A. Does evidence exist that all live work benefits the student and
suoolements ongoing instruction?

3. Has a student had instruction and practice on a specific repair
task Oefore a live work joo requi-ing this task is assigned?

153



Do tne program policies EXCLUDE the following venicles as the
PR'MARY source of ilve work projects?

1. Vehicles owned by students in the automobile/technician
training orogram?

2. Scnool ouses or otner venicles owned and operated by the
governing body or administrative personnel?

3. Do all venicles in the snop nave an industry type work order
written up and then attacneo to or placed inside the vehicle?

5.16 ARTICULATION

.Are agreements usea oetween programs with equivalent competencies to
eliminate unnecessary duplication of instruction?

3'ANOARO 7 - EOU7 ME'T

EQUIPMENT AND TOOLS JSED :N THE AUTOMOBILE TECHNICIAN TRAINING
PROGRAM MUST BE OF THE TYPE AND QUALITY FOUND .N THE REPIR INDUSTRY
4, ND lUST ALSO BE THE TYPE NEEDED TO PROVIDE TRAINING TO MEET THE
PROGRAM GOALS AND 3ERFORMANCE OBJECTIVES.

7.1 SAFETY

Are all shields, guards, and otner safety devices in place, operaole
and used?

7.2 TYPE AND QUANT:TY

A. Are tne tools and equipment needed to provide training in eacn
area to be certified available in the snop area?

3. Do tne tools and equipment exist in tne quantity needed for
efficient and effective instruction?

-. 0o the tOOlS and equipment used in the training program meet
industry quality standards?

7.3 CONSUMABLE SUP 0 LIES

Are sufficient consumable suoolies readily available to assure
continuous instructlon?

7. % AI7TENANCE

Is a preventative maintenance program used to minimize equipment
down-time?
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- • E OAEMENT

. s a systematic repla:ement scneoule us e to -iiaintain
uO-to-iate tools and equipment at industry and safety standards?

3. .s stjdent 1oow-jp and local Advisory Committee input used in
tne repiacement system?

-. 6 :NE--ERV'

"3s an nventory system ;se. to account for tools, equipment, oarts
and suopl~es?

*. JAR-S •] 'A~l

S. :s a systematic parts ourcnasing system isec -- from Nor< orcer
to parts man to Loooer?

3. Does tne iacx of ,arts lelay :asK performance?

Does eac.n stident nave a Dasic hano tool set comparaDoe to tne
tools tnat 1li oe required for emoloyment or are there
sufficient tools availaole in an efficient pattern of
distrioution so that instruction and worx are not hindered.

3. Is eacn student encouraged to purchase a hand tool set (during
the period of instruction) which is appropriate to the
automotive specialty area(s) in wnIcn he/she is meino trained?

S7'A•DARD 3 - FAC:LIT:ES

-.. YS':CL FAC:L TES MtJS7 SE ADEQUATE TO 70 RMIT ACH NViMrNT OF

THE OROGRAM GOALS AND PERFORMANCE OBOECTIVES.

3. l -AINING STATIONS

Are training stations availaole in the type and numoer reouired for
tasK performance as outlined in tne program goals and performance
oojectives?

adequate bencn space?

Aceqjate snco space?

A. Are hazardous areas (nrake shoe grinding, welvrng, etc.(
identified With signs?

3. Do fire extinguishers have regular, current inspection tags
attached and meet fire coces for oifferent types of fires?

155



C. is an electrical disconnect system availaole to shut down all

jutlets ,n case of an emergency?

0. Is lighting adequate for task performance and safety?

E. Are regular safety inspections held?

F. Are all other applicaole safety standards met?

u. Are venicle traffic areas identified?

8.3 mAINTENANCE

is a regular facilities maintenance program used to insure
facilities suicaole for instruction?

3.4 HOUSEKEEPING

A. Is the classroom and shop area clean and orderly?

a. Are the parking and storage areas clean and orderly?

8.5 OFFICE SPACE

Is an area separate from the snop availaole and convenient for the
instructor(s) use as an office?

8.6 INSTRUCTIONAL AREA

Is an area convenient to out separate from the shop provided for
theory instruction and other non-shop activities?

8.7 STORAGE

A. Is the storage area for specialized tools adequate to support
the activities outlined in the program goals and performance
objectives?

S. Is tne storage area for parts and supplies adequate to support
the activities outlined in the program goals and performance
objectives?

C. Is the storage area for automobiles adequate to supoort the
activities outlined in the program goals and performance
objectives?

D. Is a storage area provided for student tool ooxes?

-. Are the storage areas secure from pilferage and vandalism?

8.8 SUPPORT FACILITIES

A. Is an area convenient to tne training area provided for
students to clean up after Shop activities?

B. Are lockers conveniently located?
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Are restrooms conveniently located?

3.9 VENT:LAT:ON

A. is an exnaust fume removal system in olace and operaoie?

B. Do neating ano cooling systems provide sufficient comfort for
learning?

8.10 FIRST AID

A. Is a first aid station available to tne program?

B. Is it qell marked?

C. is it equioped with basic, up-to-iate ýirst aid suoplies?

8.11 P4C'L TY EIALJAT"ON

Does tne Advisory Committee conduct an annual evaluation of tne
facilities to assure adequacy to meet program needs?

STANDARD 9- INSTRUCTIONAL STAFF

THE INSTRUCTIONAL STAFF MUST HAVE TECHNICAL COMPETENCY AND MEET ALL
STATE AND LOCAL REQUIREMENTS FOR CERTIFICATION/CREDENTIALING.

9.1 TECHNICAL COMPETENCY (Rate each instructor in the program.)

A. How many years work experience as a general automobile
tecnnician?

3. How many years work experience as an automobile tecnnician in
the specialty taugnt?

C. Do instructors nold current National Institute for Automotive
Service Excellence certification in the area(s) they instruct?

D. How many years of education neyond high school have been
completed by the instructor?

9.2 INSTRUCTIONAL COMPETENCY/CERTIFICATION

Do tne instructors meet all state certifying requirements?
9.3 TECHNICAL UPDATING

A. Are automotive trade puolications, service bulletins, and other
materials needed to maintain tecnnical competency provided to
the instructional staff?

B. Are opportunities provided for instructors to return to
industry for olanned in-service and oeneficial skill upgrading

on a regular oasis?
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9.4 FIRST AID

Do all automotive instructors holo a current American National Red
Cross Standard First AiD Certificate or does the institution provide
a nurse wno administers first aid services?

9.5 SUBSTiTUTE

A. Is a systematic method used to obtain "substitute" or .supply"
instructors?

3. Is an orientation session for substitutes held on a regular
oasis?

C. Are tne substitutes competent in automotive instruction?

STANDARD 10 - COOPERATIVE AGREEMENTS

WRITTEN POLICIES AND ?PROCEDURES MUST BE USED FOR COOPERATIVE AND

APPRENTUIEHSIP TRAINING PRCGRAMS.

10.1 STANDARDS

Are tne performance standards a student will be expected to meet
developed and coordinated by the supervising instructor?

10.2 AGREEMENTS

Are all agreements between the institution and the work location
written and legally binding?

10.3 SUPERVISION

Is a supervising automotive instructor assigned the resoonsioility,
authority, and time to coordinate and monitor cooperative automotive
programs?
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ASSUMPTIONS

1. it is assumed:

0 that in all areas, appropriate theory, safety and support
instruction will be required for performing each task

* tnat this instruction nas included identification and use
of appropriate tools and testing and measurement equipment
required to accomplish certain tasks

a that the student has received tne necessary training to
locate ana use current reference and training materials from
accepted industry puolications

2. It is assumed:

* tnat all diagnostic ana repair tasks described in tnis
document are to be accomplished in accordance with manufacturer's
recommended procedures as published

3. it is assumed:

* that individual training programs being evaluated for
certification should have written and detailed performance
standards for each task covered and taught in the curriculum

* that learning progress of students will be monitored and
evaluated against these performance standards

e that a system is in place which informs all students of
their individual progress tnrough all phases of the training
program

4. It is assumed:

a that individual courses of study will differ across
automobile technician training programs

* tnat development of appropriated learning delivery systems
and tests which monitor student progress will be the
responsibility of the individual training program

5. It is assumed:

* that all students will receive instruction in the storage,
handling, and use of Hazardous Materials in accordance with
Hazard Communication "Title 21 Code of Federal Regulation Part
1910.1200", "Right to Know Law"
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EVALUATION GUIDE RATING SHEET

STANDARD I - PURPOSE 2.7 Live WorK Accounting
Average Evaluation
1.1 Employment Potential A. 1 2 3 4 5

B. 1 2 3 4 5
A.
B. I 2 3 4 5

STANDARD 3 - LEARNING RESOURCES
1.2 Program Description/Goals Average Evaluation

3.1 Service Manuals
Al. 1 2 3 4 5
A2. 1 2 3 4 5 A. 1 2 3 4 5
A3. 2 3 4 5 B. 1 2 3 4 5
A4. 1 2 3 4 5
A5. 1 2 3 4 5 3.2 Multi-meoia
A6. 1 2 3 4 5
B. 1 2 3 4 5 A. 1 2 3 4 5

B. 1 2 3 4 5

STANDARD 2 - ADMINISTRATION 3.3 'nstructional Development
Services
Average Evaluation
2.1 Student Competency CLertification A. 1 2 3 a 5

B. 1 2 3 4 5
1 2 3 4 5 C. 1 2 3 4 5

2.2 Chain of Command 3.4 Periodicals

1 2 3 4 5 1 2 3 4 5

2.3 Administrative Support 3.5 Student Materials

A. 1 2 3 4 5 A. 1 2 3 4 5
B. 1 2 3 4 5 B. 1 2 3 4 5
C. 1 2 3 4 5 C. 1 2 3 4 5
D. 1 2 3 4 5
E. 1 2 3 4 5
F. 1 2 3 4 5 STANDARD 4 - FINANCES
G. 1 2 3 4 5 Average Evaluation

4.1 Program Training Cost
2.4 Written Policies

1 2 3 4 5
A. 1 2 3 4 5
a. 1 2 3 4 5 4.2 Budget
C. 1 2 3 4 5

A. 1 2 3 4 5
2.5 Advisory Committee B. 1 2 3 4 5

C. 1 2 3 4 5
A. 1 2 3 4 5
B. 1 2 3 4 5 4.3 Buoget Preparation
C. 1 2 3 4 5
D. 1 2 3 4 5 1 2 3 a 5E. 1 2 3 4 5

F. 1 2 3 4 5 4.4 Status Reports

2.6 Public/Community Relations 1 2 3 d 5

1 2 3 4 5
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STANDARD 5 - STUDENT SERVICES 6.5 Curriculum
Average Evaiuation Tools & Equipment Tasws
5.1 Pretesting Al. 1 2 3 4 5 -_

A2. 1 2 3 4 5 _ _Al. 1 2 3 4 5 A3. 1 2 3 4 5 _ _

A2. 1 2 3 5 A4. 1 2 3 4 5 _

A3. 1 2 3 4 5 AS. 1 2 3 4 5 -.
3. i 2 3 - 5 A6. 1 2 3 4 5 r
C. 1 2 3 1 5 A7. 2 3 4 .

A8. i 2 3 4 ____5.2 Preaamission Interviews 3. 1 2 3 .1 5
CI. 1 2 3 4 5

YES NO C2. 1 2 3 4 5
23. 2 3 4 5

5.3 Stuoent Records D. 1 2 3 4 5

1 2 3 4 5 6.6 Student Progress

5.4 :1acerment 1 2 3 4 5

2 3 4 5 6.7 Performance Standards

5.5 Folow-up A. 1 2 3 a 5
B. 1 2 3 4 5

A. 1 2 3 4 5 C. 1 2 3 4 5
B. 1 2 3 i 5
C. 1 2 3 4 5 6.8 Safety Standards
D. 1 2 3 4 5
E. 1 2 3 4 5 A. 1 2 3 4 5

B. 1 2 3 4
5.6 Legal Requirements C. 1 2 3 4 5

D. 1 2 3 4 5
1 2 3 4 5

6.9 Personal Standards

STANDARD 6 - INSTRUCTION Al. 1 2 3 4 5
Average Evaluation A2. 1 2 3 4 5
6.1 Program Plan A3. 1 2 3 4 5

A4. 1 2 3 4 5
A. 1 2 3 4 5 AS. 1 2 3 4 5
3. 1 2 3 4 5 A6. 1 2 3 a 5

6.2 Student Training Plan 6.10 WorK Haoits/Etnics

A. 1 2 3 4 5 A. 1 2 3 . 5
3. 2 3 4 B. 1 2 3 4 5

5.3 Preparation Time 5.11 Provisions for
Individual Difference

1 2 3 4 5
1 2 3 4 5

6.4 Teacning Load

6.12 Related Instruction
A. 1 2 3 4 5

.. 1 2 3 4 5 A.1
__ _ __ _ _ __ _ . 1 2 3 4 5
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653 Testing 7.7 Parts Purcnasing

A. 1 2 3 4 5 A. 1 2 3 4
8. 1 2 3 4 5 9. 2 3 a
C. 1 2 3 4 5
0. 1 2 3 4 5 7.3 Hana Tools

o.14 Evaluation of Instruction

.1 .2 3 4 5 .1 2 3 5
. 1 2 3 4 5

C 1 2 3 a 5
D. 1 2 3 4 5 STANDARD 2 - -:ACL7T3-)
E. 1 2 3 4 5 Average :vaiua.ion
F 1 2 3 4 5 3.1 Trainina Stations

5.15 .ive WorK A. 1 a
3. 3 a

A. 1 2 3 4 5
3. 1 2 3 4 3 3.2 Safety

1.1) 2 3 - 3
0.2)1 2 3
0. 1 2 3 4 5 A. 1 2 3 4 5

S. 1 2 3 4 5
6.16 Articulation C. 1 2 3 4 5

D. 1 2 3 4 5
1 2 3 4 5 E. 1 2 3 4

F. 1 2 3 4 5
STANDARD 7 - EQUIPMENT G. 1 2 3 a 5
Average Evaluation
7.1 Safety 8.3 Maintenance

1 2 3 4 5 1 2 3 a

7.2 Type ana Quantity 3.4 HouseKeeping

A. 1 2 3 4 5 A. 1 2 3 4 5
3. 1 2 3 a 5 9.1 2 3 5
C. 1 2 3 4 5

8.5 Office Space
7.3 Consumaole Supplies

21 3 4
1 2 3 4 5

3.6 :nstructionai Area
7.4 maintenance

1 2
1 2 3 4 5

3.7 Storage
Replacement

A. 1 2 3 4 5
A. 1 2 3 4 5 1.1 2 3 4 5
3. 1 2 3 4 5 0.1 2 2 4

0. 1 2 3 " 5
7.5 Inventory E. 1

1 2 3 a 5
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3.8 Support Facilities STANDARD 10 - COOPERATIVE AGREEMEN7S
Average .vaiuation _

A. 1 2 3 4 5 10.1 Standards
B. 1 2 3 4 5
0. 1 2 3 4 5 1 2 3 4 5

8.9 Ventilation 10.2 Agreements

A. 1 2 3 4 5 1 2 3 4 5
B. 1 2 3 4 5

10.3 Supervision
8.10 First Aid

1 2 3 a
A. 1 2 3 4 5
a. 1 2 3 4 5
C. 1 2 3 4 5

8.11 Facility Evaluation

1 2 3 4 5

STANDARD 9 - INSTRUCTIONAL STAFF
Average Evaluation
9.1 Technical Competency

Instructor 1 Instructor 2 Instructor 3 Instructor 4 Instructor 5

A.

S.

C. YES N0 YES NO YES NO YES NO YES NO

0.

9.2 Instructional Competency/Certification

1 2 3 4 S

9.3 Tecnnical Updating

A. 1 2 3 4 5
B. 1 2 3 4 5

9.4 First Aid

1 2 3 4 5

9.5 Suostitute

A. 1 2 3 4 5
B. 1 2 3 4 5
C. 1 2 3 a 5
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74s SK s

,,n essettiia!a Iement of any :jr'-4cuurn or trai ninc D'rocram s a
ialioateo :aSK 1s: 1 4tutomoo ile tecinnican 'istric'.orS neel I
4ell-ieveidoed t 2SK ~s- :- ta t s erv es a s a s 3 ' o a se o r : o urs - o~
study outlines. This also ;acilitates com-munication ano
articilation of training proor~ams 4itn otner i;nstituýtions 4n tne
regi ron

79e ~asK lists 'n :nis ouide Mere valioatea for content
ic:-ýracy ano cmpleteness ising cetailea jODitaSK analysis
iooroacnes ano metnocs. Srou~s of recognizer- content, exo)erts
e-acn area of the automobile industry ana vocational eaucation
nait 7onw i e, aere cailea o n -o iev eo anda va Iidaa te -:n e se t I SK
Hst s. lalioation Mas al1so acn,,evea oy surveying grouos 0- No'KIng
.ecnn:icians, certiifieaoy n ce 'Ia t , jn a :nstjt e or -jt om o: ,Ie
Se~v ice :..cellence S~ , ' eacn area covered oy tnese tas~s. 7n is
:oQulation Aas :nosen to 113entlfy tasKs oerformed Dv reczcnizeo
:omoe:ent automotive serv'ce Personnel :intry level o"ersonnei 4ere
iot, ,ic udec i n tie sirve,.i

. m in imnum of -10% ) f - ne t a s ýs deas i nated as nion 'or:-
:iust. :)- 7ncludeo ii :.ne inszr~jccuonal o)rogram to ,neet -ne :

ztrtifucation standards. 7nese judgements Mere reacned ny
overwnelming consensus of trie committees of content experts and ASE
certified fielo tectinicians included in tne validation survey.

Tneory instruction and mnads-on performance of all tue basic
tasKs 'i111 orovide initial training for employment in tne automotive
service field, or furtner training in any or all of tne specialty
areas. .omoetency in tue HP tasKs MiIl indicate to employers tnac
cne zraduate is sKilIlea in tnat area.
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ASSUMPm :ONS

. '.t is assumed:

o that in a;l areas, approoriate theor, safety ano suooort
instruction 4ill ýe reduirea for Oerforming each tasK;

@ that tnis instruction nas included ioentification and use
of approoriate tools and testino and measurement equioment
required to accomolisn certain tasks;

* tnat the student has rece'.veo the necessary training to
locate and use current reference and training materials from
accepted industry puol cations.

2. :t is assune:

* that al, iiaanostZc and reoair tas~s describeo ,n this
document are to oe accomplished in accordance witn manufacturer s
-ecommenoeo procecures as ouolijhea.

3. :t is assumed:

@ that individual training programs being evaluated for
certification should nave written and detailed performance
standards for each task covered and taught in the curriculum;

* that learning progress of students will be monitored and
evaluated against tnese performance standards;

* that a system is in place which informs all students of
their individual orogress chrougn all phases of the training
program.

4. It is assumed:

* that individual courses of study will differ across
automooile tecnnician training programs;

@ that development of appropriated learning delivery systems
and tests wnich monitor student progress will be the
respensibility of the individual training orogram.

5. It is assumed:

* tnat all students will receive instruction in the storage,
nanoling, and use of Hazardous Materials in accordance vitn
Hazard Communication "Title 21 Code of Federal Regulation Part
1910.1200", "Rignt to Know .aw".
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F.U~-To usa a fluid -3 :iean an internal system.

HONE 7 To restore or resize or Dare Dy using rotating cutting stones.

'2ENT:FY 7 o estaoli sn the identity of a venicle or component prior
to service; to determine tne nature or Degree of a
prop I em .

Ii SP ET -7 S EE`- C :-i ---K~

NJS T AL' R EI ST7A LL; To place a component in its proper Oosit'.on in

a system.

*2UMP START 7 o use an auxiliary Dower suooly, i.e., oattery, oattery
cnarger, etc. to assist a car's oattery to cranK 3n
eng i ne .

-.kK TEST -To locate tie source of leaKs ii a componEnt o, system.

-:S7EN - Ta use audiole clues in tIne 3iagnostic orocess; to near
tie customer's description of a particular oroolem.

ZýJBRICATE - To employ the correct procedures ana -material's in
performing the prescrioea luorication servi .ce.

MiEASURE - ocompare existing dimensions to specified dimensions

Dy the use of caliorated instruments and gauges.

MOQUNT - To attacn or place tool or component in proper position.

?RESSURE TEST - Ta use air or <Iuid pressure to determine tie
condition or operation of a component or system.

PERFORM1 - To accompolisn a procedure in accordance with estaoll'sned
metnods.

?PURGE - Ta eliminate undesired air or fluid From a closed system.

READY - Ta prepare a system or component for service, installation,
or ooeration.

REASSE;LiBLE - (SEE ASSEMBLE'l

RE'IOvE -o olasconnect and separate a component 1rom a system.

REAR-) restore a mnalfi.nctioning component or systemn to ooeratinq

c onoa i t 1on.
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REPLACE - To excnange an unserviceaDle comoonent witn a new or
reouilIt component; to reinstall a component.

;ESET •SET) - To adjust a variaole component to a given, usually
initial, specification.

SELEZT - To cnoose the correct part or setting during assemoly
or aajustment.

-:R' :CE - To perform a specitiea procedure wnen called for in the
owner's or service manual.

E - - o verity condition :nrougn tne use of meters, gauges, or
instruments.

7; •- (SEE ADJUST)

2RJUE - ½o tign:en a fastener to specified degree or tigntness Hin a
given order or pattern if multiple fasteners are involved
on a single component>.

IACjUU1 TEST - To determine tne integrity and operation of a vacuum
operated component and/or system.

VERIFY - To establisn that a proolem exýsts, after nearing the
customer's complaint ana performing a preliminary diagnosis.
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ENGINE REPAIR

GENERAL E:IGINE DIAGNOSIS; REMOVAL AND REINSTALLATION (R & R) PRIORITY

1. Interpret complaint; ana/or road test venicle; HP
determine neeoed repairs.

2. Insoect engine assemoly for fuel, oil, coolant, ano HP
other leaks; oetermine needed repairs.

Listen to engine noises; determine needed repairs. HP

A. Diagnose the cause of excessive oil consumption, HP
unusual engine exnaust color, odor, and sound;
determine needed repairs.

P. Perrorm englne vacuum tests; determine needed repairs. HP

6. Perform cylinder power oaldnce tests; determine HP
needed repairs.

7. Perform cylinder compression tests; determine HP
needed repairs.

8. Perform cylinder leakage tests, determine needed repairs. HP

9. Remove engine (front wheel drive); prepare for tear HP
down.

10. Reinstall engine (front wheel drive). HP

11. Remove engine (rear wneel drive); prepare for tear HP
down.

12. Reinstall engine (rear wheel drive). HP

CYLINDER HEAD AND VALVE TRAIN DIAGNOSIS AND REPAIR

1. Remove cylinder heads; visually inspect cylinder HP
heads for cracks; gasket surface areas for warpage
and leakage; cneck passage condition.

2. Install cylinder neads and gaskets. HP

3. Inspect and test valve springs for squareness, HP
pressure, and free neignt comoarison; replace as necessary.

4. Insoect valve spring retainers, locks, and valve lock HP
grooves.
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Reoiace valve stem seals. HP

6. 'nsoect valve guides for wear, check valve guide HP
neignt and stem-to-guice clearance; recondition/
replace as necessary.

7. Inspect valves; resurface or replace. HP

3. Insoec: valve seats, resurface or replace. HP

9. CnecK valve face-to-seat contact and valve seat HP
concentricity (runout); service seats and valves as
necessary.

. hnecK valve spring assemoled neiant and valve P
stem neiant; service valve and spring assemolies as
necessary.

I. insoect pusnroas, rocker arms, rocker arm pivots, HP
and snaf:s for iear, oending, cracks, looseness,
and blocked oil passages; repair or replace.

12. Inspect, test, and replace nydraulic or HP

mecnanical lifters.

13. Adjust valves (mecnanical and hydraulic lifters). lp

14. Inspect and replace camsnaft drives. (includes HP
cnecKlng gear wear and oacklasn, sprocket and chain wear,
overnead cam drive sprockets, drive belts, pelt tension,
and tensioners).

15. 'nspect and measure camsnaft journals and lobes. HP

16. Inspect and measure camsnaft Dearing surfaces for HP
damage, out-of-round, and alignment; determine
needed repairs.

17. Measure camsnaft timing. HP

ENGINE BLOCK DIAGNOSTS AND REPAIR

1. insoect and replace pans, covers, gaskets, and seals. HP

2. Visually inspect engine block for cracks, passage HP
condition, core and gallery Dlug condition, and
surface warpage; service block or determine needed
repairs.
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:nspect and repair camageo :nreaas. HP

4. Remove cylinder wall ridges. HP

5. Inspect and measure cylinder wails for damage and HP
wear; determine needed repairs.

5. Hone and clean cylinder malls. HP

7. inspect and measure camsnaf: bearings for Near, damage, HP
out-of-rouno, and alignment; oetermine needed repairs.

3. :nsoec: cranKshaft for surface cracks and Journal HP
damage; cnecK oil passage condition; measure journal
wear; service cranKsnaft or determine needed repair.

9. Inspect and measure main and connecting rod bearinas HP
,or iamage, clearance, and end play; aetermine
needed repairs (includes tne proper selection of
oearings).

10. :dentify piston and oearing wear patterns tnat HP
inoicate connecting rod alignment and main Dearing
bore problems; inspect rod alignment and bearing bore
condition.

11. inspect, measure, service, or replace pistons. HP

12. Install new piston pins and Dusnings (as applicaole).

13. inspect, measure, and install piston rings. HP

14. Inspect, repair or replace cranKshaft vibration damper HP
'harmonic oalancer).

15. Inspect cranKsnaft flange and flywneel/flexolate for burrs; HP
repair as necessary.

16. Inspect flywneel/flexplate for cracKs, wear (includes HP
ring gear), and measure runout; determine needed repairs.

17. Inspect, remove and replace cranksnaft pilot HP
Dearing/Ousning (as applicable).

13. Reassemole engine parts using correct oaskets ind HP
sealants.

19. Inspect auxiliary (balance, intermediate, iiler, HP
counterbalance, or silencer) snaft(s); inspect snafts
and support oearings for damage and wear; determine needed
repairs; reinstall and time.
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20. Prime engine lubrication system. HP

LUBRICAT:ON ANO COOLING SYSTEMS DIAGNOSES AND REPAIR

I. Perform oil pressure tests; determine needed repairs. HP

2. Inspect, measure, repair, or replace oil pumps HP
(includes gears, rotors, and housing), pressure
relief devices, and pump drives.

3. Perform cooling system tests (pressure, combustion HP
leaKage, and temperature); aetermine needed repairs.

4. Inspect, replace, and adjust drive belts and pulleys. HP

Inspect and replace engine cooling and heater HP
system noses.

6. inspect, :est, and replace tnermoszat, Oy-pass, and HP
ous i ng.

7. Inspect coolant; drain, flush, refill, and bleed HP
coolVng system witn recommended coolant.

8. Inspect, test, and replace water pump. HP

9. Inspect, test, and replace radiator, pressure cap, and HP
coolant recovery system.

10. Clean, inspect, test, and replace fan(s) electrical HP
and mechanical), fan clutch, fan shroud, and coolingsystem related temperature sensors/switcnes.

11. Inspect, test, repair or replace auxiliary oil coolers. HP

12. Inspect, test, and replace oil temperature/pressure HP
switches and sensors.

13. Perform oil change. (Note: Special ciesel/turoocnargeo HP
engine procedures must be followed).
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AUTOMATIC TRANSMISS3ON/TRANSAXLE

GENERAL TRANSM[I SS:ON/TRANSAXLE DIAGNOSIS PR 1R 1Y

1. Interpret driver's complaint; varify prooer engine HP
operation; determine neeaed repairs.

-. Diaonose transmission noise and vioration proolems;
determine needed repairs.

3. Diagnose unusual fluio usage, level, and condition HP
proolems; ietermine needed repairs.

4. Perform oressure :ests; determine neeaed reoairs. HP

Z. Derform stall tests; determine needed repairs. -D

,. Derform lOCk-up converter system :ests; ,etermine HP
needed repairs.

7. Diagnose electrical/electronic, mechanical, and vacuum HP
control systems; determine needed repairs.

TRANSMISSIONITRANSAXLE MAINTENANCE AND ADJUSTMENT

I. Inspect, adjust, or replace manual shift valve and HP

tnrottle (TV) linKages/caoles (as applicaole).

2. Adjust oanos. HP

3. Service transmission; perform visual inspection; HP
replace fluios and/or filters.

4. Inspect, adjust, and replace electronic sensors, HP
wires, and connectors; determine needed repairs.

IN-VEHICLE -RANSMISS:ON/TRANSAXLE REPA17R

I. Inspect, adjust, and replace (as apolicaole) vacuum HP
modulator; inspect and repair or reolace lines and hoses.

2. inspect, repair, and replace governor cover, seals, Hp

sleeve, valve, weignts, springs, retainers, and gear.

3. Inspect and replace external seals and gaskets. HP

4. Inspect, repair, and replace extension nousing; H?
replace ousning and seal.
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-. nspect, leaK test, flusn, and reolace cooler, lines and HP

S1t:i ngs

5. measure cooler flow rate. HP

7. Inspect and replace speedometer drive cear, HP
driven gear, and retainers.

inspect, measure, reoair, and replace valve oooy HP
(includes surfaces and pores, springs, valves,
sleeves, retainer, oracKets, cneck balls, screens,
spacers, ana gasKets;.

.. :nsoect servo including Dore, piston, HP
seals, ;in, soring, and retainers; reoair or replace
as needed

10. :nsoect accumulator 'includes Dore, piston, seals, HP
soring, and retainers); reoair or replace as neeaeo.

11. nspect, test, adjust, repair, and/or replace HP
transmission related electricaiielectronic components
(includes computers, solenoids, sensors, relays,
and switches).

12. Inspect, replace, and align power train mounts. HP

0FF-VEHICLE >RANSMISSION/TRANSAXLE REPAIR

Removal. Disassembly, Assemolv, and Reinstallation

1. Remove and reinstall transmission and torque converter HP
,rear wneel drive).

2. Remove and reinstall transaxle and torque converter HP
assemoly.

3. Disassemole, clean, and inspect transmission (rear HP
wheel drive).

4. Disassemole, clean, and inspect transaxle assembly. HP

. .Assemole transmission %rear 4neel drive). HP

a. Assemole transaxle. HP
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D O •nmo a onver-e-

i. Inspect converter 41ex plate, attacning oarts, HP
oilot ana pump arive ano seal areas.

Measure toroue converter end play and check for HP
interference; cneck s:ator clutcn.

. •nspect, measure, and replace oil oumo nousings, snafts, -iP

vanes, rotors, gears, valves, seals, and ousnings.

Flusn zorque conver:er and :ransmission :ooi ina system. HP

. erform 1pCe-uo converter and control system CneCKs. HP

;ear an,., Shafts, : usninas. anda 'ase

".necK eno play and/or ýreloaa; cetermine neecea service. HP

2. Inspect, measure, and replace thrust wasners ana HP
oearings.

3. Inspect and rolace snafts. HP

a. Inspect oil delivery seal rings including ring, ring HP
groove, and sealing surface area.

:nspec: and replace Dusnings. HP

o. :nsoec: ana measure planetary gear assembly HP
(includes sun, ring gear, tnrust wasners, ana carrier
assembly); reoiace as necessary.

7. !nspect, repair, or replace cases including pores, HP
passages, ousnings, vents, and mating surfaces.

3. hnspect, repair or replace transaxle drive link HP
cnains, sprocxets, gears, oearings, ana Ousninqs.

9. nspect, measure, repair, adjust or replace transaxle HP
final drive components.

'C. Pnsoect and replace parking oawl, snaft, spring, and HP
retainer.
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Friction and Reac.tion Jnits

Inspect ana replace clutcn assemoly ýincluaes orum, HP
piston, cneck palls, springs, retainers, seals, ano
fricton/pressure plates).

2. measure ana adjuSt clutCh DacK clearance. HP

3. Air test operation of clutch pacK and servo assernolies. HP

Inspect ana replace roller and soran clutcnes HP
(includes races, rollers, sorags, sorings, cages,
ana retainers,.

Z inspect ano replace nanas anO ýrums. HO

179



MANUAL DRIVE TRAIN AND AXLES

CLUTH DIAGNOSIS 4ND REPAIR R I 7RITY

1. Diagnose clutch noise, oinding, sliooage, HP

pulsation, and cnatter oroolems; oetermine needed repairs.

2. Inspect, adjust, or replace clutch pedal HP
linkage, cables and automatic adjuster mechanisms,
Orackets, ousnings, pivots, and springs.

3. inspect. aajust, repair, or replace hydraulic Clutcn HP

slave andr master cylinoers, lines, and noses.

:nsoect, ajaust, or replace release (throw-out) HP

oearing, lever, and pivot.

inspect and replace clutcn pressure plate assemoly and HP

clutcn disc.

6. Inspect, remove or replace crankshaft pilot HP

oearing/busning (as applicable).

7. inspect, repair, and service or replace flywheel and HP
ring gear.

3. Inspect engine olocK, clutcn (bell) housing, and HP
transmission case mating surfaces; determine needed repairs.

9. measure flywneel-to-olock runout and crankshaft end play;
determine needed repairs.

10. measure clutch (Pell) housing oore-to-cranKsnaft runout
and face squareness; determine needed repairs.

TRANSMISSION DIAGNOSIS AND REPAIR

1. Diagnose transmission noise, nard snifting, jumping HP
out of gear, and fluid leaKage proolems; determine
needed repairs.

2. Inspect, adjust, and replace transmission shift HP
linKages, orackets, Dusnings, cables, pivots and levers.

3. Inspect, replace and align power train mounts.

4. Inspect and replace transmission gaskets, seals, HP

and sealants; inspect sealing surfaces.

Remove and reinstall transmission. H0
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6. Disassemole and clean transmission components. HP

7. !nspect, adjus:, and renlace transmission shift =over,
fors0, :rornmets, levers, snarts, sleeves, detent
mecnanisms, interloccs and sorings.

3. :nsaect and replace input (clutch) shaft and HP
bearings.

9. mnsoec: and reo.-ace main shaft, gears, thrust HP
wasners, oearings, and retainers.

10. insoect and reolace, snchronizer hub, sleeve, kevs HP
(inserts;, springs, and bloc~ing rings.

"!I. inspect and reolace counter (claSter) gear, shaft, HP
oearings, tnrust was.hers, and retainers: cnec: end
0lay7 ad:Ist as recuired.

12. :nsuect and replace reverse idler gear, saft, HP
bearings, thrust wasners, and retainers; c-eck end
play, ad~ust as required.

13. Inspect lubrication devices. HP

14. Inspect, repair, and reolace extension housing and HP
transmission case (includes mating surfaces, bores,
bushings, and vents).

15. Inspect and replace speedometer drive gear, driven HP
gear, and retainers.

TRANSAXLE DIAGNOS:S AND REPAIR

1. Diagnose transaxle noise, hard shifting, jumping HP
out of gear, and fluid leakage problems: determine
needed repairs.

2. Inspect, adjust, and replace transaxle shift HP
linkages, brackets, bushings, caoLes, pivots, and levers.

3. :nsoect, replace and align power train mounts. HP

4. inspect and replace transaxle gaskets, seals, and HP
sealants; inspect sealing surfaces.

5. Remove and replace transaxle final drive HP
(as apolicable).

6. Disassemble and clean transaxle final drive HP
(as applicable).

181



. nspect, ajc ust, and replace transaxle snift cover, IP
arks, ýevers, grommets, inafts, sleeves, detent

"mecnanisms, interlocKs, and springs.

3. 7nspect and replace input (clutcn) shaft and bearings. HP

9. :nsoect and replace output snaft, gears, tnrust HP
Masners, bearings, and retainers.

0. "easure -nd play/preioac a ,sn1m/soacer seaection proceaure" -P
on ail transaxle snafts; adjust as requirea.

:nsoect ino replace syncnronizer huo, sleeve, Keys HP
§inserts;, sprinas, and clocKing rinos.

i2. :nsoect ana replace reverse ,Iler gear, shaft, HP
oearlngs, hnrust Nasners, and retaners.

.insoect, -eoalr, and replace transaxle case ýincljdes -4p
nating s.rfaces, cores, nusnings, and vents;.

. .nsoec: and replace soeedometer drive gear, driven HP
gear, ana retainers.

15. Diagnose differential case assembly noise and HP
vibration proolems; determine needed repairs.

16. Remove and reinstall differential case assembly. HP

17. :nspect, measure, adjust and replace differential HP
case assembly including pinion gears ;spiders), shaft,
side gears, thrust nasners, and case.

18. :nspect and replace differential side bearings. HP

19. :nspect lubrication devices. HP

3RI'IE (HALF; SHAFT AND 'iNIVERSAL JOINT DIAGNOSIS AND -RPAIR

i. Diagnose front nheel drive FFWD) and rear wheel drive HP
'RWD) shaft and universaI/constant-velocity (,V) joint
noise and vibration problems; determine needed repairs.

D. Diagnose -%1 front qneel bearing noise and vibration HP
problems: determine needed reoairs.

3. nsoec:, service, and *eaiace F4D and RWO snafts, HP
yokes, -oots, and universal/KV joints.

. :nspect, service, and replace snaft center support HP
oearin s.
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5. Check shaft balance and run-out; determine needed
repairs.

6. '1easure and adjust snaft angles. HP

REAR AXLE DIAGNOSIS AND REPAIR

Rin ana Pinion Gears/Differential Case Assemolv

I. Diagnose noise and vibration problems; determine HP
ieedea repairs.

2. Diagnose fluid leakage problems; determine HP
needed repairs

3. Inspect and replace comoanion flange and pinion seal. HP

4. insoect ring gear and measure runout; determine needed HP
repairs.

5. Remove and inspect drive pinion gear, spacers, sleeves, HP
and bearings.

6. Measure and adjust drive pinion depth. HP

7. Measure and adjust drive pinion bearing preload. HP

8. Measure and adjust side bearing preload and ring HP
and pinion backlash on a differential carrier assembly
(threaded cup and shim types).

9. Check ring and pinion tootn contact pattern; HP
make needed adjustments.

10. Disassemble, inspect, measure, and adjust or replace HP
differential case assembly including pinion gears
(spiders), shaft, side gears, thrust washers, and case.

11. Inspect and replace differential side bearings. HP

12. Reassemble and reinstall differential case assembly; HP
measure runout; determine needed repairs.

Limited Slip Differential

I. Diagnose noise, slippage, and chatter problems;
determine needed repairs.
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2. Insoect and flusn differential nousing; refill with correct

luoricant.

3. Inspect, adjust, and replace clutcn (cone/plate) components.

Measure rotating torque at a rear wneel; :etermine needed
repai rs.

Axle 3nafts

1. Diagnose rear axle shafts, bearings and seals for noise, HP
viDration, and fluid leaKage oroolems; tetermine
needed repairs.

2. Diaonose t1jia leaKage pr~oiems; Determine needed repairs •P

inspect and replace rear axle snaft wnee] studs.

4. Remove and replace rear axle shafts. P

5. Inspect and replace rear axle snaft seals, HP
bearings, and retainers.

6. Remove and replace axle shaft bearings (pressed-on HP
type).

7. Measure rear axle flange runout and snaft end play; HP
determine needed repairs.

FOUR-WHEHL DRIVE COMPONENT DIAGNOSIS AND REPAIR

1. Diagnose four-wneel drive assembly noise, vibration, HP
and unusual steering problems; determine needed repairs.

2. Inspect, adjust, and repair transfer case shifting HP

mechanisms, bushings, mounts, levers, and brackets.

3. Remove and reinstall four-wheel drive transfer case.

4. Inspect and service transfer case and components HP
(includes cnecking luoe level).

6. inspect, service, and replace front-arive (prooeller) HP
shafts and universal joints.

7. Inspect, service, and replace front-drive axle HP
knuckles and axle snafts.

8. insoect, service, and replace front-wneel oearinas -P
and locking hubs;

9. CnecK four-wneel drive unit seals and remote vents. wp
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SUSPENSION AND STEERING

STEERING SYSTEMS DIAGNOSTS AND REPAIR PRIORITY

1. Diagnose steering column noises, looseness, and oindino
prooIems (incL oina tilt mecnanisms); determine neeiea
reoairs.

Z. Diagnose bower steering gear (non-rack and HP
pinion type) binding, uneven turn'ig effort, looseness,
naro s-eering, and ýljia leakage proolems; ietermine
needed reDairs.

Diagnose manual steering gear (non-racK and pinion type)
Dinding, uneven turning effort, looseness, nari
s:eering, and fluid leakage problems; zetermine
needed reoa~rs.

". Diagnose power rack and oinion steerino gear HP
vibration, looseness, and naro steeri.Rg oroolems;
determine needed repairs.

5. Oiagnose manual rack and pinion steering gear vibration,
looseness, and nard steering problems; determine
needed repairs.

6. nsoect and replace steering snaft Universal-joints(s), HP
flexible coupling(s), collapsible columns, and steering
wneel.

7. Remove and replace manual/power steering gear (non-"ack
and pinion type).

3. Disassemble, inspect, repair and reassemble manual
steering gear (non-racK and pinion type).

9. Adjust manual/power steering gear (non-rack and oinion HP
type) worm bearing preload and sector lasn.

10. Remove and replace manual/oower rack and pinion HP
steering gear.

1I. Disassemble, insoect, repair and reassemble rack and
pinion steering gear.

12. Adjust manual/power rack and pinion steering qear. HP

13. 'nspect and replace manual/power rack and pinion HP
steering gear inner tie rod ends (sockets) and
bellows boots.
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1.. :nspect and replace rICK and oinion steernan aear HP
mounting ousnings and oracKets.

5. :nspect manual and power steering fluid levels and HP

cono iti on.

I6. :iusn Power steering system. HP

7. ]iaonose power steering fluid leakage; zetermine HP
needed repairs.

I. "nspect, adjust, and replace oower steerinc pumo HP
oelt( s .

;. emove ano replace oower steering Pump; -nsoec: zumo P
,nounts .

:'3. :nsoect and replace power steering Dumo seals and HP

ZasKets.

2 I. hnspect and replace power steering oumo ýulley. HP

22. Perform power steering system pressure test; HP
determine neeoed repairs.

23. inspect and replace power steering hoses and fittings. HP

24. Inspect and replace power steering gear (non-rack
and pinion type) seals and gaskets.

25 insoect and replace pitman arm. HP

25. Inspect and reolace relay 'center linK/intermeoiate) rod. HP

27. Inspect and replace idler arm and mountings. HP

28. Inspect, replace, and adjust tie rod (SOCKets), tie rod HP
sleeves, clamps, and tie rod ends.

29. Inspect and replace steering linKage damper.

SUSPENISION SYSTEMS DIAGNOSIS AND REPAIR

Front Susoensions

1. Diagnose snort and long arm-type susoension system HP
noises, body sway, and uneven riding heignt proolems;
determine needed repairs.
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2. Oiagnose MacPnerson strut suspension system noises, HP
body sway, and uneven riding neignt proolems; oetermine
needed repairs.

3. Inspect and replace upper ani lower control arms. HP

4. Inspect and replace upper ana lower control arm HP

ousnings, snafts, and rebound bumpers.

5. Inspect, adjust, and replace strut HP
(compression/tension) rods and bushings.

6. Inspect and replace upper ano lower oail joints HP

on snort ano long arm-type suspension systems.

7. Inspect ana replace steering knucKle assemblies. HP

3. Inspect and replace snort and long arm type HP
front suspension system coil springs and spring
insulators.

9. Inspect, replace, and adjust front suspension HP
system torsion oars; inspect mounts.

10. Inspect and replact stabilizer bar bushings, HP
DracKets, and links.

Il. Inspect and replace ball joints on MacPherson strut HP
suspension systems.

12. Inspect and replace MacPherson strut cartridge or HP
assembly.

13. Inspect and replace front MacPherson Strut coil spring HP
and insulators.

14. Lubricate suspension/steering systems. HP

Rear Suspensions

1. Inspect and replace rear suspension system coil HP
springs and spring insulators.

2. Inspect and replace rear suspension system transverse HP
links, control arms, busnings, and mounts.

3. Inspect and replace rear suspension system leaf HP
springs, leaf spring insulators (silencers),
snackles, brackets, bushings, and mounts.

4. Inspect ano replace rear MacPnerson strut cartridge HP
or assembly.
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5. Inspect anc replace rear MacPnerson strut coil sprinq HP
ano insulators.

6. Inspect rear wneel drive axle assembly for bending,
warpage, and misalignment.

miscellaneous Service

]. Inspect and replace snock absorbers. HP

2. Inspect ana service/replace front and/or rear ineel HP
bearings.

3. Diagnose, inspect, adjust, repair or replace comoonents HP
of electronically-controllea suspension systems.

AHEEZ ALIGNMENT DIAGNOSIS, AD4USTMENT, AND REPAIR

1. Diagnose vehicle wandering, pulling, hard steering, HP
and poor steering return problems; determine needed
repairs.

2. Measure vehicle riding height; determine needed repairs. HP

3. Check and adjust front and rear wheel camber on HP
suspension systems with a camber adjustment.

4. Check front and rear wheel camber on non-adjustable HP
suspension systems; determine needed repairs.

5. Check and adjust caster on suspension systems with a HP
caster aajustment.

6. Check caster on non-aDjustable suspension systems; HP
determine neeedea repairs.

7. Check and adjust front wheel toe. HP

8. Center steering wheel. HP

9. Check toe-out-on-turns (turning radius); determine HP
neeaed repairs.

10. Cneck SAI (steering axis inclination)/KPI (king pin HP
inclination)/included angle; determine needed repairs.

11. Check and adjust (wnere applicable) rear wneel toe. HP

12. Check rear wneel thrust angle; determine needed repairs. -1p

13. Check for rront wneel setback; determine needed repairs. HP
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,vHEEL AND TIRE oIAGNOSrS 1 ND REPAlR

1. Diagnose unusual tire wear oatterns; determine neecea HP
repa irs.

2. Inspect tires, cnecx 3na adjust air pressure. HP
Diagnose wnee)/tre vioration, snimmi, and tramo HP

proolems; determine needed repairs.

•. Rotate tires according to manufacturer's recommendations. HP

measure 4neel, tire, axle, and nuo runout; determine HP
needed -eoairs.

5. Diagnose tire pull (lead) proolems; determine HP

corrective actions.

3alance wneel and tire assemoly (static or zynamrnl. HP

3. Dismount, inspect, repair ano remount tire on 4neel. HP

9. Reinstall wneel; torque lug nuts. HP

189



3RAKES

HYORAULIZ SYSTEm J[AGNOSIS ;NiO RE2?A!R PR!OR ITY

i. Diaqnose poor szoooing or iragging caused oy proolems HP
in tne master cylincer; Oetermline neeceD repairs.

2. Diagnose poor stooping, craaglng, nign/low pedal, HP
or nard pedal zausea Dv prooiems in a step-oore master
cylinder and internal valves (inciuaes volume control
aevices, QUICK taKe-uD valve, fast-fill valve, oressure
reguiating valve); zetermine neecea repairs.

'. easure and acjust pecal ousnroa length. HP

. neck master cylinder for internal and external leaks HP
and proper operation; zetermine neecei repairs.

-. Remove, oencn oleea, ana replace master cylinder. HP

b. Diagnose poor stopping, pulling, or dragging caused by HP
proolems in the brake fluid, lines, ana hoses;
determine needed repairs.

7. Inspect brake lines ana fittings for leaks, dents, HP
KinKs, rust, cracks, or wear; tignten loose fittings and
supports.

a. inspect flexiole Drake noses for leaks, kinks, HP
cracks, oulging, or wear; tighten loose fittings
and supports.

9. Replace Drake lines (oouole flare and ISO types), HP
noses, fittings, and supports.

10. Select, handle, store and install brake fluids HP
(includes silicone fluids).

11. Diagnose poor stopping, pulling, or dragging caused HP
by proolems in the nyoraulic system valve(s).

12. Insoect, test, and replace metering (hola-off), HP
prooortioning (oalance), pressure differential,
and combination valves.

13. Insoect, test, replace, and aojust load or height HP
sensing-type proportioning valve(s).

14. insoect, test, and replace brake warning lignt system HP
switcn and wiring.
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15. Reset Drake pressure differential valve. HP

16. 3leea (manual, pressure, vacuum, or surge) and/or flusn HP
nyaraulic system.

17. Check and adjust master cylinder fluio levels. HP

DRUM ERAKE DIAGNOSIS AND REPAIR

I. Diagnose poor stopping, pull1 ng, or dragging caused HP
by problems in the drum brake wneel assembly;
determine neeoea repairs.

2. Diagnose poor stopping, noise, pulling, grabob ng HP
dragging, ar pedal pulsation caused Dy problems in
tne drum DraKe mecnanical assembly; cetermine needed
repai rs-.

3. Remove, clean (using oroper safety procedures), inspec:, HP

and measure brake drums.

4. Mount brake drum on lathe and machine braking surface. HP

5. Remove, clean, and inspect brake shoes/linings, HP
sorinng oins, clips, levers, adjusters/self-adjusters,
and other related brake hardware; determine needed repairs.

6. Clean and remove loose airt, rust, or scale on Drake HP
backing (support) plates (using proper safety procedures);
inspect; remove and reinstall if necessary.

7. Remove and reinstall/replace wheel cylinders. HP

8. Disassemble and clean wheel cylinder assembly;
inspect parts for wear, rust, scoring, and damage;
none cylinder (if necessary and recommended by
manufacturer); replace all cups, boots, and any damaged
or worn parts.

9. Lubricate Drake snoe support pads on backing (support) HP
plate, adjuster/self adjuster mechanisms, and other Drake
nardware.

10. Determine correct Drake snoe application. HP

II. Install brake shoes and related hardware. HP

12. Adjust Drake snoes and reinstall Drake drums or HP
drum/hub assemblies and wheel bearings.

13. Reinstall vneel, toroue lug nuts, and make final HP
cnecKs and adjustments.
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JES C 3 q-< E - X:A G 40 SS 3~ P

1. Diagnose ooor stooping, oulling, or :ragging caused -P
oy proolems in :ne 3'sc nraKe calioer assernoly;
jetermine neeced reoairs.

-. Diagnose ooor stopoinq, noise, oulling, iradoing,
dragging, )r deaal :uisa:t on caused ny oroolems in
:ne disc oaKe IecnanIcai assemoly; cetermmne neee d
reoai rs.

. emo ve ý a :ee asseimoly 4-om 'oun: ins; ean Inc c
inspect cr *eaKs and damage to cal':er nousing.

-lean anc! inszec: cii moer 'nounrijas and sl ices ý --

4ear anc irnace.

. emove, clean, anc 1nszect ?aas ana reta nng nar rwa-e0 -e
jetermine neeiea -eoai-s, aojuszments, anc reoiacemerrs.

R. Remove, oisassemole, ano clean camzer assemoly; "P
inspect :arts for mear, rust, scoring, and aramage;
replace all seals, Doots, and any damaged or worn parts.

7. Reassemole and reinstall caliper. HD

3. Clean and inspect rotor; measure rotor with a dial HP
indicator and a micrometer.

9. Remove rotor, mount on latne, and macnine ýapply -P
non-directional finisn wnere aoolicaole).

10. Determine correct DraKe pao aoplication. •P

11. install pads, calipers, and related attacning narcware. HP

12. Adjust calioers 4itn integrated parking brakes. HP

13. Fill master cylinder witn recommended fluid and seat HP
pads; inspect caliper for leaks.

Ia. Reinstall wneel and torque lug nuts, and 'iaKe final HP
cnecKs and adjustments.

POWER ASSIST 1N1-S 'aAGNOSIS 4ND REPAIR

1. Test pedal free travel mitn anc 4itnou: engine running; H0

cnecK power oooster operation.
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jaec;u.-:o o e o aa~r -~~ 41 t -i a 4 3~ icim; Zc a

*:soc -:e iacum-rype ,ower- Doosre, jflt ýor ilcrn -

,eo ,, , e:), ce oar-,s 3s necessary.

.ns zec : ana :esi: iar,)-.ooost s/stem andacu i:o,

'or -21KS 1M(3 oroe ooer~i1an; re:za' ara ~-eo.ace
-ar-s is riecessary.

la~riosa n e e :,ear'ng noioses, nee! i 'TinY i adn-a
jnoration zroolenns: :eter-nine neelec -eoairs.

R. emove. :11 n , -nrsoec-, reca.C<, ') 2:ecace 3via2 ca <~
Aneei oearis , replace seals ano ad>js: Nneei zda~r~ngs.

3. C.nec'K parKIng ora~e system; nsoect caoles and parts HP
for w~ear, -iisting, oindling ana corrosion; clean or
replace Oar!tS as necessary; iuoricate aSSemoly.

4. Aajust oarKing oraKe assemoly; cneCK ooe-ation. HP

es". oarKII Ora~e 'naicator ;,,nfls, s~itznes, ano .41-na. -4P

6. est, aa2Lust, repair or r-eplace nra~e sZOO lighit svitcn H
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* se vi ring iagrams :o o^etermine nee'oea eleci:r'oa1 H p

.neC4 Cdoni: i n u n eic ::rzal cir c jits j s~ i n P
te S ,ont --elenine neecea -ecairs.

rIeCK ed 'J ages ana vtage ý:oos H
cec3 isa I sn; .sg an d a i:qIn t

jo;:.me:e-s ;otine n e etc E!ceoal'rs.

* nec< I::'eo *itlages -,i electrical-cit ising P~
in *o; osod; ete'nne needed ddis

n.eCK curr-ent .om n eleccri:cai crc-u':s Inc
: omoo ne n ts j s inc: an1 mmete,; Zetrilrmine needled reoairs.

o. CKc continui ty Ian resistances in electrical H P
circuits Ina comoonents using analog Inca igital
onmmeters; determine needea repairs.

CnecK elec-rical circuits using 4umoer -mires, determine Lip
neeaed reoairs.

:ino snorts, ;grounds, opens, Ian nign resistance proolems H P
in electrical circuits; Oetermine neetea repairs.

3iaqnose tne cause,,s) of aonor-nal oattery arain; HP
determiine ieedea reoai!"s.

~. :nsoect, test, nan replace fusiole links, circuit H
ore3Kers, nan u-ses.

A :GN 0S 7S -IýO EI:

?erform natzery szate-oif-cnarce rest; ieter-n~ne HiP
needea service.

7. 0errorrn oattery :aoacity jloao, nian-rate aiscmarge) HP
test; Jete-mine needed Service.

3. lerform battery 3 minute cnaroie test; determine HP
needed servi zt.

1. :nsoect, clean, ana fill Dattery. Hp
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Repace ano reInstail oattery. HP

e'. oerform s ow/fast pat:ery :narge. HP

:nsoect, :!ean, ano repair or -eplace oattery HP
taoles, connectors, and clamos.

. umo start a venicle using jum.er caoles and a HP
oooster Oattery or auxiliary power su•oly.

7TAR-Z'iG SISTzE! Dý"GNCSrz ý' O REPAIR

. erforn starter cirrent craw test; letermine HP
needed repairs.

-. 'erform starter circ-jj voltage droD tests; HP
zetermine needed reoairs.

:nsoec:, test, and reoalr or replace svitcnes, HP
connectors, and wires of starter control circuits.

4. Insoect, test, and replace starter relays and HP
solenoids.

5. Remove and replace/reinstall starter. HP

5. Disassemole, clean, inspect, test, and replace HP
starter components; perform bench test.

:HARG:NG SYSTEM DIAGNOSIS AND REPAIR

1. Diagnose charging system proolems that cause an HP
inaercnarge, a no-charge, or an overcharge condition.

2. Inspect, adjust, and replace alternator drive pelts, HP
pulleys, and fans.

3. Derform cnarging system output test; determine HP
needed reoairs.

4. Remove and replace regulator. HP

Perform cnarging circuit voltage drop tests; HP

determine needed repairs.

6. Inspect and repair or replace connectors and wires HP
of charging circuits.

7. Perform alternator oscilloscope pattern tests; HP
determine needed repairs.
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3. Remove and replace/reinstall alternator. HP

9. Disassemole, clean, inspect, ano replace alternator HP
components.

LIGHTING SYSTEMS DIAGNOSIS AND REPAIR

Headlionts, OirKina Lionts, Tailliants. Dash Liants, and
Courtesy _ionts

I. Diagnose tne cause of orignher tnan normai, HP

intermittent, cim, or no headlight operation.

. nspec:, replace, and aim heaclignts/oulos. HP

3. inspect, test, and repair or replace headlight and HP
dimmer switcnes, relays, SOCKetS, connectors,
and wires of headlight circuits.

4. Diagnose tne cause of intermittent, slow, or no
retractable neadlight assemoly operation.

5. Inspect, test, and repair or replace motors, switches,
relays, connectors, and wires of retractable headlight
assemoly circuits.

6. Diagnose tne cause of brighter than normal, HP
intermittent, dim, or no parking light and/or
taillight operation.

7. inspect, test, ana repair or replace switches, HP
relays, bulbs, sockets, connectors, and wires of
parking light and taillignt circuits.

8. Diagnose tne cause of intermittent, dim, no lights, HP
or no brigntness control of cash light circuits.

9. inspect, test and repair or replace switches, HP
relays, pulps, sockets, connectors, wires, and
printed circuit boards of dash light circuits.

ID. Diagnose tne cause of intermittent, dim, or no
courtesy light operation.

11. inspect, test, and repair or replace switches,
relays, oulos, sockets, connectors, and wires of
courtesy light circuits.
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S:ooli nts, Turn Sianals, Hazara wi'nts, and 3ack-uo _iontS

I. Diagnose tne cause of intermittent, Jim, or no HP
stopIignt operation.

2. Inspect, test, and adjust or replace stoplignt switcn. HP

. nsoect, test, and reoair or replace pulps, sockets, HP
connectors, and wires or stoplignt circuits.

a. Diagnose tne cause of no turn signal and hazard HP
!Ights or lights qitn no flasn on one or ooth sloes.

inspect, test, and replace turn signal and nazara HP
iignt switcnes ana flasher units.

5. :nspect, test, and repair or replace oulbs, SOCKetS, HP
connectors, and wires of turn signal and hazar3 light
circuits.

7. Diagnose tne cause of intermittent, aim, or no back-up
lignt operation.

8. Inspect, test, and repair or replace switches, bulbs,
sockets, connectors, and wires of baCK-up lignt circuits.

SAUGES, 'JARNING DEVICES, AND DRIVER INFORMATION SYSTEMS DIAGNOSIS AND
REPAIR

I. Diagnose the cause of intermittent, hign, low, or HP
no gauge readings. (Note: Diagnosing causes of abnormal
charging system gauge readings is limited to dash units
and their electrical connections; other causes of
aonormal cnarging system gauge readings are covered
in CHARGING SYSTEM DIAGNOSIS AND REPAIR.)

2. Test and replace gauge circuit voltage regulators HP
(limiters).

3. Inspect, test, and replace gauges and gauge sending HP
units.

a. inspect, test, and repair or replace connectors, HP
wires, and printed circuit boards of gauge circuits.
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5. Diagnose tne cause of constant, intermittent, or HP
no warning lignt/driver information system operation.
(Note: Diagnosing causes of aonormal charging
system warning lignt operation is limited to dash units
and their electrical connections; other causes of
aonormal charging system warning lignt ooeration are
covered in CHARGING SYSTEM DIAGNOSIS AND REPAIR.)

6. inspect, test, and repair or replace oluos, sockets, HP
connectors, wires, and electronic components of warning
light/driver information system circuits.

7. Diagnose the cause of constant, intermittent, or no
operation of audiole warning ,evices.

3. inspect, test, and repair or replace switcnes relays,
timers, electronic components, printed ciruits,
connectors, and wires of auviole warning device
:i rcuits.

9. Diagnose tne cause(s) or intermittent, nign, low, or HP
no readings on electronic digital instrument clusters.

10. Inspect, test, repair or replace sensors, sending HP
units, connectors, and wires of electronic digital
instrument circuits.

HORN AND WIPER/WASHER DIAGNOSIS AND REVAIR

1. Diagnose the cause of constant, intermittent, or HP
no norn(s) operation.

2. Test, and repair or replace horn(s),
horn relay, horn outton (switch), connectors, and
wires of horn circuits.

3. Diagnose the cause of constant, intermittent, or HP
no wiper operation; diagnose tne cause of wiper
speed control and parK proolems.

4. Replace delay (pulsing) wiper speed controls.

5. Replace wiper inotor, wiper motor resistor, and ParK
switch or relay.

6. Repair or replace switches, connectors, and wires
of wiper circuits.

7. Diagnose tne cause of constant, intermittent, or no HP

windshield washer operation.
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8. Replace washer motor or pump/relay assembly.

9. Repair or replace switches, connectors, and wires
of washer circuits.

ACCESSORIES DIAGNOSIS AND REPAIR

Body

1. Diagnose the cause of slow, intermittent, or no HP
operation of power-driven window(s) and/or sunroof.

2. Adjust, repair, or replace power-driven window(s) and/or
sunroof regulators (linkages).

3. Repair or replace switches, relays, motors,
connectors, and wires of power-driven window(s) and/or
sunroof circuits.

4. Diagnose the cause of slow, intermittent, or no power seat
operation.

5. Repair or replace switches, relays, solenoids, motors,
connectors, and wires of power seat circuits.

6. Adjust or replace power seat gear box, cables, and
slave units.

7. Diagnose the cause of poor, intermittent, or no rear window
defogger operation.

8. Repair or replace switches, relays, window grid,
blower motors, connectors, and wires of rear window
defogger circuits.

9. Diagnose the cause of poor, intermittent, or no electric
door and hatch/trunk lock operation.

10. Repair or replace switches, relays, actuators,
connectors, and wires of electric door and
hatch/trunk lock circuits.

11. Diagnose the cause of poor, intermittent, or no keyless
lock/unlock device operation.

12. Repair or replace components, connectors,
and wires of keyless lock/unlock device circuits.

13. Diagnose the cause of slow, intermittent, or no operation
of electrically-operated convertible tops.
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14. Repair or replace motors, switcnes, relays.
connectors, and wires of eiectricaily-ooerated

convertiole too circuits.

15. Diagnose tne cause of poor, intermittent, or no operation of
electrically-operateo ana electricaiy-neated components
(mirrors, seats, winosnields, etc.).

16. Repair or replace motors, neating units, switches, relays,
connectors, ana wires of electrically-ooeratea and
electrically-neatec component circuits.

miscellaneous

I. Diagnose tne cause or radio static and weak, intermittent, or
no radio reception.

-. Repair or replace grounds, connectors, and wires of

sound system circuits.

3. Inspect, test, and replace speakers.

4. Inspect, test, and replace radio antenna and lead.

5. Inspect, test, and repair or replace switches, motor,
connectors, and wires of power antenna circuits.

6. Replace noise suppression components.

7. Trim (adjust) radio antenna.

8. Inspect, test, ano repair or replace case, integral fuse,
connectors, and wires of cigar lighter circuits.

9. Inspect, test, ano repair or replace clock, connectors, and
wires of clock circuits.

10. Diagnose tne cause of unregulated, intermittent, or
no operation of cruise control systems.

11. Repair or replace switches, relays,
electronic control units, speed signal generators,
connectors, and wires of cruise control circuits.

12. Adjust, and repair or replace cruise control speedometer
cables, regulator, servo, ano hoses.

13. Diagnose tne cause of poor, intermittent, or no anti-theft
system operation.
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i4. Repair or replace comoonents, switches, relays,
connectors, ana wire of anti-tnef: system circuits.

15. Diagnose tlie cause(s) oa the air:ag warning lignt
staying on or flashing; (Note: Follow manufacturers' safety
procedures to prevent accidental deployment).

16. Inspect, test, repair, or replace the airoag, airoag
module, sensors, connectors, and wires of the airoag
system circuit(s); (Note: Follow manufacturers' safety
procedures to prevent accidental aeoloyment).
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HEATN'IG ANO AIR CONDITIONING

4/C SfSTEM DIAGNOSIS AN;D REPIR PRIORITY

1. Diagnose the cause of unusual operating noises of HP
the A/C system.

2. Performance test (:rouolesnoot) tne A/C system, (includes HP
pressure gauge readings and visual and touch oroceoures);
determine needed repairs.

Leak test A/C system and ietermine needed repairs. HP

a. Discnarge, evacuate, and charge A/C system using WD
recovery/recycling anr charging eouipment as reduired.

inspect oil condition; measure and aod oil to A/C system. HP

REFRIGERATION SYSTEM COMVONENT DIAGNOSIS AND REPAIR

Comoressor ano Clutcn

1. Diagnose A/C system problems that cause tne pressure HP
protection devices to interrupt system operation;
determine needed repairs.

-. Replace A/C system pressure protection devices.

3. Inspect, adjust, and replace A/C compressor drive HP
pelts and pulleys.

a. Inspect, test, service, and replace A/C compressor HP

clutch components or assemoly.

5. Remove and replace A/C compressor and mountings. HP

o. Inspect and replace A/C compressor snaft seal HP
assemoly(s).

7. inspect and replace A/C compressor valve assemoly(ies)
and gasket(s)/O-ring(s).

Evaoorator. Receiver/Drier, Tonoenser, Etc.

Diagnose A/C system Proolems caused by too much HP
moisture in tne refrigerant.
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2. Install A/C system filter.

3. Inspect, repair or replace A/C system mufflers, noses, HP
lines, fittings, and seals.

4. Inspect A/C condenser for air flow restrictions; HP
clean and straignten fins as required.

5. inspect, test, and replace A/C system condenser and
mountings.

6. Inspect and replace receiver/drier or accumulator/orier. HP

7. Inspect, test, and replace expansion valve or orifice HP
expansion) tube.

S. inspect, test, and replace evaporator.

9. Inspect and repair/replace evaporator housing water HP
drain.

10. Inspect, test, and replace evaporator pressure
control systems and devices.

I1. Inspect and replace A/C system service (gauge connection)
valves.

HEATING AND ENGINE COOLING SYSTEMS DIAGNOSIS AND REPAIR

1. Diagnose the cause of temperature control problems in HP
the neater/ventilation system; determine needed repairs.

2. Diagnose window fogging proolems; determine needed repairs. HP

3. Perform cooling system tests (pressure, combustion HP
leakage, and temperature); determine needed repairs.

4. Inspect and replace engine cooling and heater system HP
hoses and belts.

5. Inspect, test, and replace radiator, pressure cap, HP
coolant recovery system.

6. Inspect, test, and replace thermostat, by-pass, HP
and housing.

7. Inspect coolant; drain, flusn, and refill with HP
recommended coolant; bleed system.
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3. Clean, inspect, test, and replace fan, fan clutcn HP
'electrical and mechanical), and fan snroud.

9. Inspect, test, and replace heater/coolant control HP
valve(s) (manual, vacuum, and electrical types).

10. Replace neater core. HP

OPERATTNG SYSTEMS AND RELATED CONTROLS DIAGNOSIS AND REPAIR

Electrical

1. Diagnose the cause of failures in the electrical HP
controls of heating and A/C systems.

2. nspect, test, repair, or replace A/C-neater olower HP
motors, resistors, switches, relays, wiring, and
protection devices.

3. Inspect, test, repair, replace or adjust A/C-controllea HP
engine idle systems.

4. Inspect, test, repair, replace, or adjust A/C HP
compressor load cut-off systems.

5. Inspect, test, repair or replace engine coolant/ HP
A/C condenser fan motors, relays, switches,
sensors, wiring, and protection devices.

Vacuum/Mecnanical

1. Diagnose the cause of failures in the vacuum and HP
mechanical controls of the heating and A/C system.

2. Inspect, test, service, or replace A/C-neater control HP
panel assemoly.

3. Inspect, test, adjust, or replace A/C-heater control HP
caoles and linkages.

4. Inspect, test, or replace A/C-neater vacuum control HP
switches, noses, diaphragms(motors), vacuum reservoir,
cneck valve, and restrictors.

5. Inspect, test, or repair A/C-neater ducts, doors, HP
hoses, and outlets.
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Automatic ana Semi-4utomative Temoerature Controls

i. Cnecx ooeration of automatic ana semi-automatic neating, HP
ventalation ana air-conaitioning (HVAC) control systems.

-. �nspect, test, or replace in-venicle amoient sensor
systems.

3. :nsoect, test, or reolace oower servo (vacuum or
electric) system.

=. !nspect, test, or replace coolant cemoerature Olower
control system.

. nsoect, test, or reolace neater valve ana controls.

6. Diagnose ana repair air aistrioutlon system oroolems.

. nsoect, test, or reolace electri: ana vacuum motors,
solenoios, ana s itcnes.
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HGINE :ERFORMANCE

3HERAL :-G% 4E DIAGNOSIS PR IR "

1. :nteroret complaint; oetermine needed repairs. HP

-. :.nspec: engine assemoly for tjel, oil, coolant, and HP
other leaKS; oetermine needed repairs.

Diagnose tne :ause of fnuSuai exnaist color, odor,
ano sound; ceterniine needed riepairs.

-. Perform engine vacum tests; ceternine needed reoairs. HP

-. 
0 erform :ylinner oower oalance test; jetermine needed
reoai rs.

6. )erform cylinder comoression test, zetermine needed HP
repairs.

7. Perform cylinder leakage test; determine needea repairs. HP

8. Oiagnose engine mecnanical, ignition, or fuel proolems HP
using an osciIloscope and/or engine analyzer; determine
needed repairs.

9. Inspect and caliorate infrared analyzer; inspect HP
venicle exnaust system; ootain exnaust emissions
readings.

10. Diagnose engine mecnanical, ignition, fiel, or HP
emissions control proolems using an infrared exhaust
analyzer; determine needed repairs.

11. Perform analytic/diagnostic procedures on venicle HP
witn on-boara or self-ciagnostic type computer systems;
determine needed repairs.

12. Inspe-t, test, adjust, or reolace sensor and actuator HP
components and circuits of electronic engine management
systems.
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:, 711 IJ SYýS7TEM DIAGNOSIS AND R:?:

1. Diagnose no-starting, naro starting, engine misfire, HP
ooor criveaoility, ionormal comoustion, powp; ioss,
and/or poor mileage 3roolems on venicle wicn electron-c
-gnition systems. determine needed repairs.

. nsoect, test, repair, or replace ignition orimary HP
circuit viring and components.

. .emove oistrioutor; 'nsoec:, test, and service (includes
zrives, snaft, Dusnings, cam, ore!Ker olate, and vacuum,
mecnanic3l, !nd/or electrical advance/retard units);
reinstall oistrioutor.

i. inspect, test, service, reoair or replace ignition HP

System secondary circ-it miring and components.

. nspec:, test, and replace i:nition coil. HP

o. CTecK and adjust ignition system timing; verify HP
timing advance.

7. Inspect, test, or replace electronic ignition wiring HP
narness and connectors.

d. inspect, test, and replace electronic ignition system HP
picK-uO sensor or trigger devices.

9. Inspect, test, and replace electronic ignition system HP
control unit -nodule).

10. Diagnose aistrioutorless ignition system (D0 S) operation; HP

service as required.

11. Diagnose operation of glow :lug system; service as

required.

FJEl AND EXHAUST SYSTEMS 0:.AGNOSiS !OQ RcEPAIR

1. Diagnose no-starting, naro s:ar:ing, poor tcle, HP
flooding, hesitation, surging, engine misfire,
power loss, poor =nleage, and,/or oiin• problems
on venicle mitn carouretor-type fel systems;
determine needed repairs.
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2. Diagnose no-starting, hard starting, poor idle, HP
flooding, nesitation, sirging, engine misfire,
power loss, poor mileage, and/or cieseling proolems
on vehicle with injection-tjie fje! systems; oetermine
neeoed repairs.

3. Inspect fuel tank, fuel tank filter and fuel zap; HP
inspect ana replace fuel lines ano hoses; check
fuel for contaminants.

•. Inspect, test (pressure, vacuum, and volume), and HP
replace fuel pumps, pumo controls; inspect,
service, ano replace fuel filters.

:nspect, clean, adjust, :est, repa:r, or replace cold- HP
enricnment systems.

6. Remove and replace carouretor/fuel injection :nroct!e
oooy ano a.just related liniKaes.

"7. Reouilo carouretor '�ncluoes disassemoling, cleanino, H?
reolacing faulty parts, and reassemoly).

8. Inspect, clean or replace carburetor mounting plates, HP
fuel injection air induction system, intake manifold,
and gaskets.

9. Adjust carouretor idle speed and fuel mixture. HP

10. Adjust carburetor/fuel injection idle speed and fuel HP
mixture on closeo-loop fuel control systems.

11. Inspect, test, clean, adjust, or ren!ace components HP
of carouretor/fuel injection closea-loop fuel control
systems.

12. Inspect and service air cleaner and element. HP

13. Remove and replace fuel injectors. HP

14. Perform fuel injector tests (resistance, spray HP
pattern, ana pressure orop).

15. 'lean fuel injection system urc venicle. HP

16. Test tne operation of turoocnarger or superc'iarger
system; determine needed repairs.

17. Remove, clean, inspect, and repair or replace turoo-
cnarger or supercnarger system components.

18. Ioentify the causes of turoocnarger or supercharger
failure; determine needed repairs.
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"* . emove -no -eo ace ue : a'anK

iJ. emove a - 3o ia ce fjel :auge senc na ;nit.

" "' emove and -e iace ',ese itnjec :rs, ' nes, Ind oumo;
leec Inc :.Ie f ei s/szem as neeceo.

. st :iesel injector sora•' oattern.

a] erv = 1 :a e-seai ýjel f :ers .

es" oc en .2 sensor. HP

".emovt !no v eo ace.,e'nstai xy'gen 02) sensor. HP

.S. "nsoec-, se-vice, and -eclace/!einstall exnaust manifold, -?
enajs: r: es, mu,-f ers, resonators, tail pioes,
Ina neat snhelds.

*,i']:::S ..... ,• o• 3YSTZ•S . .. AG~io's.•s z;IO •E?;:•

Positive CranKcase Ventilation (PCV) System

Test :ne operation of the PC/ system; determine needed HP
repairs

•. .nsoecz, test, service, and replace or') valve, filter HP
'oreatner cap), :uoes, and noses.

Soar< "nino Contro; System

T. Test the ooeration of spark control system; determine HP
needed repairs.

2. :nsoect, :es:, repair, and reolace electrical/electronic HP
components and circuits of soarK control system.

3. :nsoect, test, repair, and replace tnermal, maec anical HP
or iacum components and noses of soark control system.

::!e Soeec ^ontrol S/stem

K. Test the oceration of idle soeel control system; HP
determine neeoed repairs.
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inspect, test, ad3ust, or replace sensors, solenoias, HP
vacuum valves, motors, switches, circuits, and noses
of idle speeo control system.

3. Test tne operation of deceleration control system; HP
determine needed repairs.

4. inspect, test, adjust, or replace electrical HP
components, circuits, vacuum components, and noses
of deceleration control system.

Exnaus: Gas Recirculation (EGR) Svstem

1. Test the operation of EGR system; determine needed HP
repairs.

2. Inspect, test, repair, or replace valve, valve HP
manifold, and exhaust passages of EGR system.

3. Inspect, test, repair, or replace vacuum/pressure HP
controls, filter, and noses of EGR system.

4. Inspect, test, repair, or replace electrical/electronic HP
controls and wiring of exhaust gas recirculation (EGR)
systems.

Exnaust Gas Treatment: Air injection Reaction (AIR); Catalytic Converter

1. Test the operation of pump-type air injection system; HP
determine needed repairs.

2. Inspect, test, service, or replace pump, pressure HP
relief valve, filter, pulley, and belt of pump-type air
injection system.

3. Inspect, test, or replace vacuum-ooerated air control HP
valves ana vacuum hoses of pump-type air injection
system.

4. Inspect or replace electrical/electronic-ooera:ed air HP
control valves and circuits of pump-type air injection
system.

5. Inspect, service, or replace hoses, check valves, air HP
manifolds, and nozzles of pump-type air injection
system.
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6. Test the operation of exnaust pulse-type air injection HP
system; oetermine needed repairs.

7. Inspect, test, or replace pulse air valveks) and HP
noses of exnaust pulse-type air injection system.

8. Inspect, test, service, or replace converter catalyst HP
or converter(s).

Inlet Air Temoerature Control Svstem

I. Test the operation of inlet air temoerature control HP
system; determine needed repairs.

2. inspect, test, or replace sensors, aiaonragm, and HP
noses of inlet air temperature control system.

3. Inspect, test, or replace heat stove snroud, not air HP
pipe, and damper of inlet air temperature control
system.

Intake Manifold Heat Control System

1. Inspect, service, and replace manifold heat control HP
(neat riser) valve(s).

2. Test the operation of electrical/vacuum/coolant-type HP
manifold heat control system; determine needed repairs.

3. Inspect, test, repair or replace components of HP
electrical/vacuum/coolant-type manifold heat control
system.

Fuel Vapor Control System

1. Test the operation of fuel vapor control system; HP
determine needed repairs.

2. Inspect or replace fuel tank cap, liquid/vaoor HP
separator, liquid check valve, lines, and hoses of
fuel vapor control system.

3. Inspect, service, or replace canister, purge lines, and HP
filter of fuel vapor control system.

4. Inspect, test, or replace thermal, vacuum, and HP
electrical controls of fuel vapor control system.
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ENG INE RELATED SERVICE

1. Adjust valves on engines with mecnanical or hydraulic HP
lifters.

2. Verify correct valve timing; determine needed repairs. HP

3. Verify engine operation temperature; determine needed HP
repairs.

4. Perform cooling system pressure test; cneck coolant; HP
inspect and test radiator, pressure cap, coolant recovery
tanK noses; cetermine needed repairs.

5. Inspect and replace thermostat, by-pass, and mousing. HP

6. Inspect, test, and replace mechanical/electrical fans, HP
fan clutch, fan snroud/ducting, and fan control devices.
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TOOLS AND EQtIPMENT

Local employment opportunities and the availability of funds

are key factors for determining the program's structure and

operation of the automotive department. This section was developed

recognizing that in the majority of programs, all of the tasks and

specialty areas 7annot be covered. Therefore, the basic ohilosoohv

is this: For the tasks which are covered, the training should be as

thorough as possible.

The basic tools and equipment the shoo and student should have

for training in any given specialty areas are included in this

section. Obviously, many tools and much equipment are the same for

some or all of the specialty areas. Some equipment is specialized,

however, and must be available in the shop to provide quality

training. No specific brand names are identified because they will

vary in each local situtation.

The student hand tool lists cover all areas, and indicate the

tools a student will need to own to be successful in each of all of

the specialty areas. Industry surveys indicate that most (90%)

employers require that a candidate for employment provide his/her

own basic hand tool set in order to be hired as an entry level

automobile technician.
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STUDENT HAND TOOLS
INDIVIDUAL OR TOOL CRIB IN SUFFIC:ENT

QUANTITIES TO PERMIT EFFICIENT INSTRUCTION

Allen Wrench 2mm-7mm (.050 thru 3/8)
Adjustable Wrench - 10"
Battery Tools - Battery Nut Pliers

Battery Terminal Clamp Puller
Battery Post Cleaner

Blow Gun - Rubber Tip (OSHA approved)
Brake Spoon
Chisel - 5/8" Cold Chisel

5/16" Cape Chisel
Combination Wrenches - 7/16" - I" (7mm - 19mm)
Files - 10" Coarse. 6" Fine
Hack Saw
Hammers - Medium Ball Peen

Soft Bace
Magnetic Pickup Tool
mechanics Steel Ruler
Pliers - Needle nose

All purpose
Hose clamp
Side cutters
Vice Grip
Slip joint (water pump)

Punches - 1/4" and 1/8" Pin Punch
3/8" Taper Punch
3" Center Punch

Safety Glasses
Scraper - 1 1/2" wide
Screwdrivers (Common) - Stubby 6", 12", 9" offset

(Phillips) - Stubby *1 and #2
6", #1 and *2
12" #3

Offset #2
(Torx) - T-15, T-20, T-25, T-30

Screw Starter (Standard and Phillips)
Socket Set 1/4 Drive - 3/8"-1/2" Standard and Deep

4 6mm - 12mm Standard and Deep
Rachet
Long and Short Extension

Socket Set 3/8" Drive - 5/16" thru 3/4" Standard (6 pt)
3/8" thru 3/4' Deep (6 pt)
6mm to 19mm
9mm to 19mm Deep
Universal Joint
Ratchet Handle
Short, medium and long extension
Spark Plug Sockets - 5/8" and 13/16"
Speed handle
Breaker Bar
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Spark Plug Gap Gauge
Taoe Measure
Tire Pressure Gauge
Tool Box
Wire Brush

ADDITIONAL TOOLS

The tools on this list are used in the specialty areas.
Program personnel must determine which tools are needed in each area.

Adjustable Wrench - 6"
Allen Wrench - 2mm thru 7mm (.050" thru 3/8")
Box End Wrench Set -(3/8" -1 1/8") 7mm - 18mm

3/8" - 3/4" Offset (optional)
7mm - 15mm Offset (optional)

Belt Tension Gauge
Brake Tools - Brake Cylinder Hone

Brake Cylinder Clamps
Brake Spring Installer
Brake Plier
Brake Rotor Gauge

Creepers
Chisels - 3/8", 3/4" Cold Chisel
Compression Tester
Continuity Test Light
Dial Indicator Set
Digital Electronic Volt Meter
Drag Link & Shock Tool
Drill - 3/8" Variable Speed, Reversible
Drill Bits - 1/16"-3/8"
Easy Outs - 1 set
Filter Wrench - Oil and Gas
Engine Tools - Cylinder Hone

Piston Ring Extender
Piston Ring Compressor
Ridge Remover
Telescopic Gauge
Valve Spring Compressor

Feeler Gauges - .002" .040" set, .006mm - .070mm set
Files and Handles - 4", 10" and 12" fine

6" and 12" coarse
6" and 12" half round

Flare Nut Wrench Set - 3/8" - 11/16". 7mm-17mm
Hammers - Heavy Ball Peen, 24 oz Brass, Hand Sledge 5 lb
Ignition Wrench - Metric Set, Standard Set
Impact Rachet Wrench - 3/8" Drive with Socket set

Standard and Metric
Impact Wrench - 1/2" Drive with Sockets
Micrometers - 0-1", 1-2" 2-3", 3-4", and 4-5"

0-25mm, 25-50mm, 50-75mm, 75mm-125mm

216



Oil Can Puma Type
Open End Wrench Set - 5,'16" - '3", Bmm-19mm
Pitman Arm Pry Bar
Pliers - Snap Ring

Wheel Weioht
Punches - 5/16", 3/16" Pin, 1 '2", 5/8" Tapered, 6" Center Punch
Pry Bar - 16"
Puller - Two Way

Three Way
Roll-Around Tool Cabinet
Scraper - Carbon Remover
Screw Pitch Gauge - N.F., N.C., Metric
Screwdriver (Clutch Head) 3/16", 5/16", 1/4", 3/8"
Socket Set 1/2" Drive - 10mm - 25mm Standard

10mm - 25mm Deep
7/16" 1 1/8" Standard
./2" - 1 1/8" Deep
Ratchet
Speed Handle
Flex Handle (Breaker Bar)
Short, medium and long extension

Socket Set 1/4" Dr-ive - 3/8"-1/2" Standard and Deer
6mm - 12mm
Ratchet
Short and long extension

Soldering Gun
Spark Plug Wire Remover
Tach/Dwell Meter - Electronic Capabilities with Digital and

Analog
Tap and Die Set - Standard and Metric
Timing Light with Inductive Pickup
Magnetic Timer
Top Tool Chest - 6 Drawer Minimum
Torque Wrench - 1/2" Drive, 0-150 ft/lbs -- 0-200 Nm

. 3/8" Drive, 5-75 ft/lbs -- 5-100 Nm
Tubing cutter with flaring tool, double flare type
Vacuum/Pressure Gauge
Water Manometer

Battery Post Cleaner, Top/side Post
Brake Adjusting Gauge/Universal Brake Spoon
Combination Wrenches - Start with 9/32 to 7/'8, 6mm to 19mm
Feeler Gauge - .002" - .040" + .006mm - 1070mm
Flare Nut Wrench Set 3/8" - 3/4", 10mm - 17mm
Tubing Cutter
Easy Out Set
32oz. Hammer, 12 oz. Ball Peen Hammer
Inspection Mirror
Plastic or Wooden Mallet
Brass Hammer
Magnetic Pickup Tool - (three sizes) Set of Pick-up Fingers
Fender and Seat Covers
Brass or Aluminum Punch - 6"
12 Volt Test Light
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16" Pry Bar
Tire Chuck
Tire Valve Core Remover
Ignition Wrench Set, Metric and Standard
Special Scraper for Aluminum Parts
Torx Complete Set All Sizes
Allen Wrench, 2mm - 14mm, .50 - 3/8"
Remote Starter Switch
Box End Wrench Set 1/4" - 1 1/8", 7mm - 19mm,

3/8" - 3/4" Offset
Open End Wrench Sets, 5/16" - 7/9", amm - 19mm
Chisels 3/8" - 3/4"
Drill Bits 1/64" - L/2"
Torque Wrench Set 3/8" Drive 0-200 in lbs.
Torque Wrench Set 1/2" Drive 5-150 in lbs.
Flashlight

Adjustable wrench 6", 8", 12"
Crows Foot Wrench Set, Metric and Standard
Thread Chaser Set
1,2" Drill, variable Speed, Reversible
Files and Handle, Complete Set
:mpact Wrench l,'2" Drive with Complete Socket Set, Deep &

Standard
Flare Nut Wrench Set, to 3/4", to 19mm
Inside Micrometers, 0-6" and 0-150mm
Pliers Snap Ring, add Complete Set Reversible
12" Aligning Punch
Flex Socket Set - 1/4", 3/8", and 1/2" Drives Metric &

Standard
On Board Computer Tester - Hand Held

SHOP TOOLS AND EQUIPMENT

This section covers the tools and equipment a shop should have
for training in any given specialty area. Obviously, many of the
tools and equipment are the same for some or all of the specialty
areas. Some equipment is specialized however, and to provide
quality it must be available in the shop. No specific type or brand
names are identified because they will vary in each local situation.

Note: All shops are assumed to have an air compressor,
adequate electrical capability, fender covers and steel work benches
with vises.

FRONT END

Axle Stands
Bearing Packer - hand operated
Chassis Lubricator System
Floor Jack(s) 2 ton minimum
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Hoist(s) - Swing Arm Frame Contact
Hydraulic Press with adapters - 25 ton
Oxy-Acetylene Welder & Cutting Torch
Parts Cleaning Tank
Tire Mounting Machine
Wheel Alignment equipment - 2 wheel/4 wheel type (including

front end tools)
rack or pit type

Wheel Balancer - 1) On Car Spin Balancer
2) Off Car Electronic Type

Spring/Strut Compressor Tool
Air Chisel with Adapter
Tie Rod Puller
Ball Joint Press and other Special Tools
Pressure Gauge - Tire
Dial Indicator Sets
Impact 'Wrench 1/2" Drive, and Sockets

BRAKES

Axle Stands
Bearing Packer, hand operated
Bench Grinder
Brake Bleeder, Pressure
"Brake shop", mobile with disc attachments
Dial Indicator
Floor Jack - 2 Ton
Hoist(s) - Swing Arm Frame Contact
Hydraulic Press - with adapters 25 Ton
Oxy-Acetylene Welder - Cutting Torch
Parts Cleaning Tank
Puller(s)
Torque Wrench 1/2" Drive 0-150 ft. lbs

"3/8" Drive 5-75 ft. lbs
Brake Drum Micrometers
Rotor Gauge
Brake Disk Micrometer
Method for Removing Asbestos Contamination

HEATING AND AIR COnDITIONING

Air Conditioner Repair Unit, consisting of pullers, removers,
adapters, special feeler gauges, tools, system analyzer,
necessary hoses, leak detector, circuit tester, thermometer,
ratchet, refrigerant can, dispenser valves, and portable vacuum
pump.
Axle Stands
Bench Grinder
Cooling System Tester
Dial Indicator
Floor Jack - 2 Ton Minimum
Gear Puller(s)
Hydraulic Press - 25 Ton
Oxy-Acetylene Welder
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Digital Volt, Ohm, Amp meter with adapters
Torque Wrench Set 1;,2" Drive 0-150 ft lbs

.3/8 . 0-75 ft lbs
Belt Tension Gauge
Service Port Adapter Set

PERFORMANCE

Arbor Press or Hydraulic Press - 25 Ton with adapters
Axle Stands
Battery Charger
Battery/Starter Tester
Bench Grinder
Dial Indicator Set
Engine Analyzer - with or without scope
Four Gas Analyzer
Floor jack, 2 Ton Minimum
Parts Cleaning Tank
Puller Set
Spark Plug Cleaner
Digital Volt Meter - with adapters
Cylinder Leakage Tester
Belt Tension Gauge
Torque Wrench Set - 1/2" Drive 0-150 ft lbs

... . - 3/8" . . 0-75 ft lbs
Computer Diagnostic Tester, Hand Held
Fuel Injection Pressure Gauge Sets
Advanced Timing Light
Hand held Dwell Meters
Computer Carburetor Tools
Carburetor Plug and Angle Gauge Set
Fuel injection Cleaner
Pyrometer
Vacuum Gauges and Vacuum Pump
Manometer

AUTOMATIC TRANSMISSION/TRANSAXLE

Arbor Press
Axle Stands
Bench Grinder
Floor jack(s) - 2 ton Minimum
Hoist(s), Swing Arm contact
Transmission Cleaning System
Hydraulic Press - 25 Ton with adapters
Parts Cleaning Tank
Puller Sets
Transmission Jack(s)
Transmission Holding Fixtures
Transmission Special Tool Sets
Hydraulic Pressure Gauge Set
Front Wheel Engine Support Fixture
Dial Indicator Set
Digital Electronic Volt/Ohm Meter
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Tach Dwell Meter
Torque Wrench 1,;2" Drive 0-150 ft lbs

3/8" Drive 0-t5 ft lbs
"1,/4" Drive 0-75 in lbs

Tap and Die Set, Standard and Metric
Waste oil Receptacle with Extension Neck and Funnel
Computer Diagnostic Tester, Hand Held

ELECTRICAL SYSTEMS

Arbor Press
Axle Stand(s)

A, Battery Charger
Floor Jack~s) - 2 Ton Minimum
Grinder
Parts Cleaning Tank
Puller Set
Volt-Ampere Tester
DOVM Digital
Computer Diagnostic Tester, Hand Held
Engine Analyzer (Scope)
Analog VoltOhmeter
Alternator Service Tools

MANUAL DRIVE TRAIN AND AXLES

Axle Stand(s)
Bench Grinder
Brake Bleeder
Dial Indicator Set
Floor Jack(s) - 2 Ton Minimum
Hoist(s) - Swing Arm Frame 7ontact
Holding Fixtures
Cleaning System
Hydraulic Press - 25 Ton with adapters
Lube Dispenser
Oxy-Acetylene Welder
Parts Cleaning Tank
Portable Crane - 2 Ton
Puller Sets
Transmission Jack(s)
Drain Pans

Ar 9pecial Tools for Transaxles
F-ront Wheel Drive Engine Support Fixture
Torque Wrench 1/2" Drive 0-150 ft lbs

3/8" Drive 0-75 ft lbs
1/4" Drive 0-75 in lbs

C V Joint Tools
Universal Joint Tools
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ENG NE

Axle Stand
Bench Grinder~s)
Engine Analyzer
Floor JacK(s) - 2 Ton Minimum
!ear Puller Set
Hvdrauliz Press - 25 Ton with adapters
Parts Cleaner
Portable Crane - 2 Ton
Steam or Detergent Cleaner
"Valve Shoop ncldi"g refacer and sea- grinder, and

Valve Gjide Repair Unit
I/2" Drill Motor
1/2" Drive :Ipact Wrench
Impact SocKet Sets, 1,12" Drive, Std. and Deep
Cam Bearing Dr~ver Set
Valve Spring Tester
Engine Stands
Piston Pin Press and Adaotors
Compression Gauge
Cylinder Leakage Tester
Cylinder Hone
Dial Indicator Sets
Electronic Digital Volt/Ohm/Amp Meter
Tap and Die Set
Torque Wrench l'2" Drive 0-200 ft lbs

"3/9" Drive 0-75 ft lbs
Telescopic Gauges
Ball Gauges
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Appendix C: NATEF Self-Evaluation Application
and Narrative Justification

DEPARTMENT OF THE AIR FORCE
AIR UNIVERSITY

AIR FORCE INSTITUTE OF TECHNOLOGY

WRIGHT-PATTERSON AIR FORCE BASE ON 45433-6583

Captains James 2. Meersman and inez A. Sookma
AF:T, LSG
, Wright-?atterson AFB, OH 45433-6583 21 May 1992

NAE.F Self-Evaluation

"o Ms. C.J. Williams
Dr. Byr! Shoemaker
National Automotive Technicians Education Foundation, inc.
13505 Dulles Technology Dr.
Herndon. VA 22071-3415

Dear Ms. Williams and Dr. Shoemaker,

We have enclosed the completed NATEF Supplemental Sheet Report Form
.or your review. ,e would appreciate an honest and in-depth appraisal of
how our military school house compares to your standards.

Again, our purpose in applying the NATEF self-scudv is strictly for
research in our thesis. Our objective is to compare the United States
Air Force's (USAF) automotive training program with the best in the civil-
ian automotive training industry. We will analyze specific areas of com-
monality and/or deficiency. We have also included a narrative explanation
for low-score dr non-applicable items, and a general background paper on
training operations at Chanute Air Force Base, illinois.

If you have any questions, or need more information, please do not
hesitate to contact us by telephone (513)255-8989, or fax (5i3)255-ý458.
Thank you in advance for your response and all the support you have provi-
ded for us.

.-VAS J. IEZRSMA1N, Capt, USAF A. SO0L1A, Capt, USAF
Transportation Officer portation Officer

3 Atch
1. Supp. Sheet Report Form
2. Narrative Explanations
3. Chanute Background Paper

STRENGTH THROUGH KNOWLEDGE

223



SELF-EVALUAT:ON APPLICATION
ASE PROGRAM CERT:F:CATION THROUGH NATEF

(A sevarate application must be completed for each program)

1. NAME OF INSTITUTION:
USAF Automotive Technology Division

Name

Street
Chanute Air Force Base, IL 61868

City State Zip
Telephone Number ( ) I

2. ADMINISTRATOR FOR INSTITUTION:

Caots James J. Meersman and Inez A. Sookma
Name Title

AFIT/LSG
Street

Wright-Patterson Air Force Base, OH 45433-6583
City State Zi4

3. PERSON RESPONSIBLE FOR COORDINATION OF SELF-EVALUAT:ON:
(Same as Number 2)

Name Title

Street

City State Zip

4. LEVEL OF PROGRAM BEING EVALUATED: __ secondary
(If both sec and post sec students are post secondary
taught in this program, check other) • other *MILITARY

5. OUR PROGRAM'S HOURS MEET NATEF'S MINIMUM HOUR REQUIREMENT
(Choose at least 3 areas. Mark chosen areas in column 1. List
total number of lab or shop instruction hours in column 2. List
classroom hours of related instruction in column 3.)

12 3

12.5 18.5 (a) Automatic Trans-
mission/Transaxle

17.5 29.0 (b) Brakes

29.0 26.0 (c) Electrical
*1 *2 Systems

86.5 64.5 (d) Engine
*3 *4 Performance

34.5 30.0 (e) Engine Repair

9.0 9.0 (f Heating & Air
Conditioning

13.0 23.0 (g) Manual Drive

Train and Axles
14.5 26.5 (h) Suspension and

*1:-includes o. hrs for dlesei. Steering
*2: includes 30.5 hrs for diesel *4: includes 10.5 hrs for diesel
*3: includes 10 hrs for diesel
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JUSTIFICATION FOR LOW OR N/A RATINGS

1.1.A. - N/A: Not applicable because all students receive
placement in jobs at military installations, immediately upon
training completion.

I.I.B. - 1: The Air Force's automotive advisory committee, The
Utilization and Training Workshop (U&TW), does not meet on an
annual basis, but meets as required. On average, the U&TW meets
every five years to update the Air Force automotive curriculum.

1.2 - N/A: The USAF does not provide a brochure or catalog of
program description/goals, because a student's placement in the
vehicle maintenance training program is based upon his/her score
on the Armed Services Vocational Aptitude Battery (ASVAB), and
upon the needs of the Air Force.

2.1 - N/A: The certificate a student receives upon completion
of the course does not clearly specify the area(s) of
demonstrated competency, because those areas are indicated in
detail in the student's Specialty Training Skills (STS) record,
which is maintained by the student's supervisor at his/her duty
station.

2.5.A. - 1: The U&TW last met in February 1992; the prior
meeting was held in April 1984. Therefore, they have not met two
or more times a year.

2.5.E. - N/A: Consumer interests are not addressed by the
advisory committee, because military vehicle maintenance
functions do not deal with external consumers.

2.6 - N/A: Public relations materials are not distributed to the
community because the training program does not deal with the
local civilian community, but with the military sector.

4.4 - N/A: Budget status reports are mainly used by the
administration, and not required by the instructional staff.

V., 5.1 and 5.2 - N/A: Pre-testing and pre-admission interviews are
conducted at military processing centers prior to the trainees'
arrival at the automotive training center.

5.4 - N/A: Student placement is determined by the military
personnel center prior to the students' arrival at the automotive
training center.

5.5.D. - N/A: Program graduates do not have the option of
employment outside of military transportation organizations.
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6.1.B. - N/A: The military requires only one training path for
an apprentice general purpose mechanic, due to standardization.

6.3 - 2.5: The instructors are not given adequate time for daily
planning.

6.12 - N/A: Trainees are required to possess high school level
mathematics, science, communications, and interpersonal relations
prior to selection for automotive training.

6.14.F. - 3: The advisory committee (U&TW) does review the task
listing, however, only once every five years on average.

6.15 - N/A: Live work is not included in the military vehicle
mechanic training program. Certain regulations prohibit the
school from doing so in order to prevent potential abuse of
training resources/facilities.

6.16 - N/A: Agreements are not necessary among the five
different specialty programs taught at the school, because there
is no potential for duplication.

7.8.B. - N/A: Students are not encouraged to purchase a hand
tool set because the military provides all necessary equipment
during training and at their follow-on military assignments.

8.8.B. - N/A: Students do not require lockers.

8.10 - N/A: An on-base hospital provides all necessary first aid
required.

8.11 - 1: The advisory committee (U&TW) does not conduct an
annual evaluation.

*Standard 9: Chanute has 20 general purpose automotive
instructors (14 military, 6 civilian). The self-evaluation
application lists statistics on 5 randomly selected instructors.
Of the remaining 15 instructors, none are NATEF-certified, and
they have an average of 7 years of general purpose automotive
experience. They all have an average of at least one year of
post-high school education, with all military instructors
currently working towards an associates degree.

9.2 - N/A: Military instructors are exempt from state
certification.

9.5 - N/A: The Air Force does not need to maintain a separate
pool of substitute instructors. Any substituting is done
internally with the full-time staff.

Standard 10 - N/A: The Air Force does not maintain any
cooperative agreements with civilian automotive repair
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organizations. An apprentice mechanic in the program receives
fifty-seven days of training, and is then assigned to an
operational vehicle maintenance shop. Therefore, the Air Force
does not feel it is necessary to maintain internal cooperative
agreements with operational air bases, due to the short training
period.

%w
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Appendix D: NATEF Report

.3UN-- .- 92 THU P.01

memorandum:

To: Captain James J..Meersman
AFIT/LSG
Wright Patterson Air force Base Oh 45433 - 6583
FAX 513 255 8458

From: Syrl R. Shoemaker, Ph.D.
Educational Consultant NATE?
92 Ceramic Drive
Columbus, Ohio 43214 3004
FAX 614 263 3939

Dates June 11,1992

A formal report will be forwarded by the National NATEF Office. The
following comments are in addition to the specific items which will be
identified in the ceports

1. The program does not come close to meeting the standards
established by the automotive industry for training entry level
technicians;

2. The course of study is very incomplete in terms of the depth of
instruction in the tasks required of entry level technicians;

3. The hours of instruction is approximately one/fourth of the
minimum hours required by industry standards. The MINIMUM number of
hours required by industry standards is 1000 for all eight specialty
areas. Entry level programs established by manufacturers, such as
G.M., Ford, Chrysler, require approximately 2200 hours.

Action should be taken to have the entry level automotive technician
training programs to meet industry standards.
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AUjTON¶OTIVf TECH.NICIANS
MOUCATION FOUNOATION, IN=.

JTuly 16, 1992

Camtai.n James J. Meersman
AFZT/LSG
Wright-Patterson A-FB, OH 454-3

Dear Captain- Meersman,

I have received and reviewed the self-evaluation revisions for
your automotive training prcagiram. Your efforts are appreciated,
however, your program still does not meet the recrairements for a
team evaluation. Here is an -=at!ed version of imorovements needed:

Standard 9 averaged 3.83 instead of the 4.0 minimum reqquiremer,ý.
Automatic Transnission/Transaxle is short 55% of the high
priority items and short 69 hours in the course of study.
Brakes are short 301 of the high prior-ity items and short 32.5
hours in the course of study.
Electrical Svstems are short 23% of the high priority items and
short 145 hours in the course of study.
Enaine Performance is shocrt 23% of the high priority items and
short 181.5 hours in the course of study.
Enaine Revair is short 47% of the high Prlority -items and is
short 76 hours in the course of study.
Heating & A,,r Conditioný,na is short 26% of the high priority
items and short 82 hours in the course of study.
Manual Drive Train and Axles are 63% short of the high priority
items and is short 104 hours in the course of study.
Suszension & Steering is S Inort 46% of the high priority items
and is short 59 hours in the course of study.

Thank you for your patience in waiting for this letter. T-f you
need further inform-ation to complete your pro:eot please call the
NATEF office or you may call me at (614.) 263-2139.

Sincerely,

Byrl R Shoemaker, Ph.D.
Ed Consultant, NATZ-F

ERS/mcs
Enclosure
cc: Captain inez Sookria

13505 Dulles Tecricogy Drive Hemczn, V~rirgina 22071-3415 - (703) 713-0100
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